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REFERENCES: = 
*Day - Chap. ]. ~- Significance of Statistics. 
- " II. + Variables and Statistical Units. 
*Chaddock - " aes Misuses of Statistical Datae 


. Lecture I traced briefly the historioal development of statistics (i. @. 
Statistical facts and their us a from early history to the present. Today 
the quantity of statistical info mation is greater than ever before and the 
quality is steadily improving. During and since the World War, trade associa- 
tions, banks, various State and Federal agencios, have begun the collectien 
of 4 great maroty of statis tical facts. needed AG the basis of guidance for 
our highly complex industrial. and agricultural civilization. All modern 


business on an extensive seale ip based upon statistics ~- internal ond external, 


The internal is sually based upon complete reeords, whereas external is more 
often based upon a sample ef the pie ate 


1 - "Statistics may be said to consist of those methods ef investigation 
peculiar to the collection, tapulation, and analysis. of quantitative 
data". — Day. ; ae 


2- "Statistical method is the art of extracting the significant - truths con- 
eealed in masses of numerical fdctsi!..- ape 
Statistieal method consists of four. proeesses:. (a} holleatiaes (0) sum- 
marizing;.(¢) analyzing; (4d). pres ‘enting eg statistical data .- 


(a) Gollesting Of statistical facts: Primary statistics are those col- 


lected by the person making the study, and carried on by questionnaire, 

correspondence, personal-investigation, etc. Ceeondary statistics are 
. those collected by other agonaies and for other or more general. pur- 
poses, - census data, market prices, ear-lot shipments, ete. 


(b) Summarizing ef statistical facts includes sorting, tabulating, editing, 
classifying, and completing the collection so that-.a satisfactory count 
or Bam Tb is obtaincd. ae 


(c) Analysis is tne major part of statistical method. It consists of 
getting the "story" out of the data collected, includes frequency dis- 
tribution, averages, dispersion, correlation, making of index numbers, 
fimé series analysis, atc. Vv: 


{a} Presentation is arranging the data in sueh a way that. the ordinary: 
reader ¢an understand the truths resulting from the analysis; includes 
table censtruction, making of graphs and charts, and explaining the 
significance of statistical measures obtained. 


(Over) 
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3 - Personal roquisitcs for. statistical study -and AnLLySiss 





(a) Intellectual integrity. Data rmst not be "doctored", processes in- 
necursta, or the facts misleading. /Conclusionajmise be: based upon 
FACTS e 

(b) Constructive fertile imagination. - Statistics is 2 search for truth, 
for causes or relations livid eke ance oe of problem must not overwhelms 


lojevapicity for!) caro enn painstaking work. Must not Hees at conclusions 
before facts warrant it. 

(a) Must know subject matter. A statistician is scldom only a statistician; 
usunrlly an economist, sociologist ois tada shee or business man, using 
OMS ta tae as 2 tool. ~ : 


(ec) Must be troined in proper” statistical ened: Proper and improper 
‘uses of statistics: Facts mist be strictly comparable before accurate 
conclusions can be drown. Statistical facts uscd largely for com- 
parisons; if figures are not comparable, significance of the study is 
lost. Percentages must be used with caution, especially when applicd 
to small numbors. é 

Variation is one of the most universal aspects. of expericnce. «Whenever 
differences find expression in quantitative datu they may be made the subject 
of statistical inquiry. 


Most of the material dealt: with by statistical method in cconomics is 
not susceptible.to laboratory txperiment. Therefore, analysis can be made 
only by the careful breaking Wlown of observed differences into their several 
cloments, or of separation of items so as to render aes haal in particular 
groups of 2 ete simple charactor. 


A Wariable ig oe which exhibits differences of magnitude or of 

“number. Tho value of some varinbles aro arrived at by mere tabulation of 
individial eases, some by specific measurements, others through computations, 

and still others ‘by means of Pet pli ves Or Pah Oe. 
Varinbles:-may be divided into continuous and disercte forms of variation. 
Continuous variables may acsume any value whatsoever within the limits of their 
range, whereas 2 discrete variable can assume only certain positions on the 
scale. 


; Statistical Units. The unit is the individual: case which is being con- 
sidered in the study. It may be (1) » natural object; (2) concrete produced 
thing; or (3) institutional objects. For any particular study care must be 
taken t6 see that uniformity of definition of units is tsed throughout the 
study. Difficulties arise rapidly when oxplicit qualifications are introduced. 
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Variables may appear in a single object at different times, (Historical). 
There is atso the variable cloment in a single object at different places, 
(Geographical). Variable may be cxpressed in repeated measurements of the‘ 
same object (more common in natural science). Varintion appears in the differ- 
ing magnitudes of a single observed element in a number of related arguments 


(quantative). And objects will vary when classified according to given 
attributes (qualitative). 





RY Bat! tex ty , 
OAs ; met t é s, 
= { FR ES Cy gs Ty 
STATISTICS PANG 
Diced rial ties te NOV 3 
LECTURE 3. | V3 1931 
U. 8, Deopercmer 
THE USE OF SECONDARY STATISTICAL DATA [| 
References: Jerome -~ Chap. 17 - Periodic Secondary Sources. 
* Day - Appendix B - The Preliminary Examination 


of Secondary Data. 
*Chaddock > pp. 5692-395. 
U.S.D.A» Bulletin 1480,- pp. 54-64. 
Origimal sources. Data gathered first-hand: 


Government: Census, Crop Estimating Board Reports, 


Monthly Labor Review, Congressional Investigations. 


Private: Commercial and Financial Chronicle, Annalist.. 


Semi-private: National Board of Economic Research, American 
Medical Association. 


Compiled sources. Data transcribed from original sources. 


World Almanac, Statistical Abstract, National Automobile 
Chamber of Commerce. 


Data are often gathered for a special purpose and then applied to 
other studies where they do not fit at all. Data which are not really 
comparable are sometimes assembled in compilations and treated as if 
they were comparable, without adequate explanation of their limitations. 
Notes or bibliography should refer to basic sources. 


. Guiding principles in the use of secondary data: "It is never safe 
te accept published quantitative data at their face value". - Chaddock. 
The consumer of published facts mst seek to find out for himself how 
they are collected and what they really mean: 


"A first-class report of an original inquiry should furnish a 
copy of the schedule used, together with a careful explanation of the 
units enumerated, measured, or estimated. The method of selecting the 
samples and the procedure in collecting the data should be explained". 
- Chaddock, Then we can see if the information is representative, un- 
biased and reliable and whether it is adequate for the purpose of the 
problem. Where comparisons have been made, are they valued? Is the 
classification too crude for the purpose in view? 


Facts are frequently used for a different purpose than that for 
which they were collected, (see pages 54-64 of U.S.D.A. Bulletin 1480, 
on utilization of farm pri ce data). 
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Tests to be applied to secondary statistical data: 


1 - Are the data applicable to the problems being considered? 
2- Are the data inclusive or complete for the "universe of inouiry"? 


Accident risks basic data should include all accidents occurring, 
the place where and the candition under which they happen, and the extent 
of disability should be definitely known. 


Checks on sompleteness very difficult to make. If data are avail- 
able for small sub-groups such as county or preferably township and the 
enumeration has been made before as is the case with the Federal Agricul- 
tural Census, comparisons can be made between two successive enumerations, 


5 - Are the data the result of sample inquiries, or estimates based on 
sample data? Then follows all the tests for sampling, representativeness, 
bias, fluctuation of sampling, etc., which will take up a large part of 
the first semester. 


4 - How are the units of measurement defined? Are they simple or 
composite? Many errors introduced by the definition of the unit. 


When ratios (relative numbers, or coefficients) are used, the 
denominators used should be scrutinized carefully. &ffects should be 
related to the specific cawses producing them. 


5 - A fifth consideration is that the use of data is conditional also 
upon the (a) accuracy with which reported, (b) consistency of unit 
definitions, and (c) accuracy of determination. 


(a) Accuracy with which data are reported and collected depends 
on the character of the informant, type of questions, asked, the care 
used in answering and recording them. Avoid difficult and unfamiliar 

£ questions that might arouse distrust or suspicion, as replies are 


likely to be too brief or evasive. (Ex. Amount of personal debt). > 


Age may be accurately known but falsely reported, "Seldom necessary 
to check numerical computations of reputable statistical publications; 
it is always necessary to satisfy oneself of the character of the 
primary material which is the basis for secondary tables." - Secrist. 


(bo) Accuracy of data is determined by the consistency with which 
definitions of units are used in the subject of the report, such as 
causes. of death, uniform classification in all registration areas of 
the United States, ‘standardized nomenclature with statistics of occupa- 
tion, definition of capital, Definition of a farm and plantation. 
Production of milk for the year by enumeration. 
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Lecture 3 


(c) Accuracy of determination. Completeness may be impossible, 
as with estimates of total amount horse-~power in our water resources, 
standing timber in United States. Use all estimates of this kind with 
caution. 


Not all phenomena allow statistical measurement. 


Degree of insanity not measured by number of insane patients 
in asylums. 


Respect for higher education not measured by number of students 
in higher institutions of learning. 


6 - Comparability of conditions which data describe is essential. To 
make price comparisons over the war period, wer time prices are "deflated" 
to make them comparable with prices in more normal periods. This item 
has already been emshasi zed. 


. Statistical data may differ greatly in composition at different 
times because of changes in smedules used, editing, tabulating pro- 
cedure, 








u \¢ STATISTICS eee tS 
3. A.B pO 9 Sie 
LDCTURE 4, | 0. 8, Dene: 
GATHBRING OF PRIMARY DATA jC PSORS of Aries 
eer ee: *Chaddock - pp. 371-391. nae ; —————reme | 


* Jerome - Chapter 16. 


Research Method and Procedure in Agricultural Hconomics, ; 
Vol. I, pp. 21-31, 58-62, 104-126. 


Planning the Investigation 


when planning an investigation, one must seep in mind - (1) the 
relative importance of the several lines of investigation to which he 
might concsivably direct his attention; (2) the timeliness of the project; . 
(3) available resources, - availability of cooperative resources; (4) the 
use of the product. 


¢ 


The planning of the investigation is the most important part. of 
statistical procedure. It involves defining thé purpose of the investiga- 
tion, examination of available literature, choosing the universe, determin- 
ing the scope of the inquiry, determining the method of collection that 
will give best results for money spent, selection of working force, arrang- 
ing questions so as to avoid misunderstanding and to get all the data 
wanted in correct form. This is especially important in questionnaire 


method. 


arranging forms and instructions for use in field 


questions should be arranged so least personal come first, should 
be in logical order, should be so plamed that a word or figure will answer,,. 
should be put on good quality paper of convenient size for filing and mail~ 
ing. Questionnaires should be accompanied by letter explaining reason for 
investigation. Care should be used to see that ne unnecessary questions 
are asked, no questions ssked for which answers may be obtained elsewhere, 
and that schedules, stc., are never too long. Instruetions should explain 
_.in.detail just.what is wanted, should define any units mentioned, sheuld 
rth: explain kind of sample wanted, type of people to collect from, and exact-: 
ness expected in answers given as well as any checks that may be used on 


answers. 


Methods of gathering data 


1 - The questionnaire is a list of questions mailed_.out to persons, usually 
unknown and not expecting them. 

2- The correspondence method of investigation includes regular reporters 
who send in information &t designated periods. 

3 - The schedule method of inquiry is carried on by men in the field who 
ask the questions and fill in records, 

4 - The personal investigation msthod. is gathering data by personal contact 
with the facts. sone 
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Advantages and disadvantages of difierent methods 


Questionnaire. - Least expensive, quicxest, least satisfactory, 
smallest returns, must be short. answers are likely to be biased, as only 
those interested answer. 


Corresponience. - Extensively used in gettine out periodic reports. 
inexpensive, quick, fairly good returns once list is established. Even 
though reports are biased, ence amount of bins is determined fairly accur- 
ate results can be obtained. 


schedule. - Much more expensive, more time necessarv, reliability 
of returns depends upon agents gethering them. Only method possible on 
extensive projects, 


-Person.! Investigation. - Very oxpensiv3:, slow, snd limited to small 
areas, Used oy sociologists and in cost of production or standards of liv- 
ane studies, 


Units and Mossures. ~ Eich unit mist be rigidly defined;. What is a 
family? a dairy cow? a farm? Should use units and messures in common use 
and generally understood, Much dispute over units. All doubtiul or border- 
line cases must be anticipxted and jJefinition so formed as to avoid misunder- 
Standing in any case. The comparability of statistical facts should always 
be Kept in mind when vvorking on dsfinitigns. 


Statistical Universe. - A statistical universs is the 2rsa being 
studied; may be a fsctoryv, state, country, or world, After defining universe, , 
be sure if is fairly represented. wh3n asing secondary data, tho universe is 
détermined by the ar322 covered in th3 originsl study. Limits use of sacondary 
data. 


festing out of guxzstionnaire or schedule. - a small number should be 
Tricor out first fo sce that questions ar: clearly understood and can be 
enswered correctly, and that all the dats necassary for the study aré db-" 
tuined by .the gaustions as«ed. 


pending out questionnaires. ~ Guestionnairas should be accompanied 
by a self-addressed, stamped env3lops to fit questionraire. Should be 
accompanied by letter of explanation and instructions. 


Bditing of schedulos ard cuestionnaire.s - Schedules should be checked 
for accuracy and complsoteness in the field by agonts gathering data. Ques- 
tionnaires are checéed in ofiice for completeness.and-correctness,. Letters 
are sent to obtain corrections for errors and omissions. In editing, four 
points must be xept in mind ~ (1) accuracy; (2) consistency; (3) uniformity 
of expression; and (4) completoness. os 





arteér data “ro carefully edited, they are ready for summarizing and 
tabulating, but berorg going into thr&, the problem of sampling must be con- 
sidered te suse that all parts of universe being studied are fairly rspr>sont- 
6d and thet sample is actually represontativo of existing conditions in the 
universe. 
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LECTURE 5 


SAMPLING 


REFERENCES: *Jerome ....~:‘Chap.. 21. >=. the: Sampling Process. - 
evaps. ey Yule ..%o= Chap.-XLIT cud: XIV.i= Sampling of Attributes. . 
Ae tae "Research Method: and Procedure in africultural.:Economics", 
: pp.49-57. ee : 


Sampling is: almost as :important’.in the:.collection of statistical data 
aS the: planniug of théinvestigation; ini fact, it is-part of the planning, 
asa perfect schedule will not: eye an accurate picture of universe unless 
the: sample is SSUES SAGAR Mineo ee eR 


yampling is uced in every stutistical :study- made-rhere the universe 
is too large for a completo count. It is the basis of all estimates, and 
the accuracy of es timates:. TSA Bais Css the, ee are of. tho. ae from which 
ar are made sa a ge 


objective of sampling 

4 - To get an eee te. Re er tion ye Ponders oxistinge in a eivern 
universe Of inquiry. /Ideally the samplé.:should be a 'tminiature" of the 
universce Complete enumeration..expensive, takes time to complete. and is in 
many cases impossible to obtain. 


2 ~ To Seely (eee Lee in: conditions rather than absolute 
conditions. The-absolute level obtained::in a'sample may be too high, but the 
change from year to year may.represent the change taking’ place in the universe 
of inquiry... Obviously,.the "miniature": ofthe whole taken from time to time 


-would reflect aceurately the changes.occurring in the whole.« Ex. - The ratio 


of crop to.crop from a.complete.:census.for two years crop, crop = x, would be 
identical with the ratio of the two ratios of erop to land: in farm or the 
"ratio relative". Constant bias os to be eliminated when data from two 


Samples are used rosobive ly tit ee . ; 


Aue. ; 
3 - To Mpa iabiieeae relationshins. between attributes or variables 
and.to ete Pao es eu of swat S peer e ar 


ae se LO. Leet - ae eondtevons tliat exist in aregion. Different varieties 
of corn grown in ’a ere . . > “ 


5 - All of the abet four objectives for cross-section analysis apply 
to "time series" analysis, but not in the same way. All we have is a sample, 
out of the infinite. Conclusions apply only to the period studied. 


Laws of sampling 


1 - The law of statistioal regularity is that. a moderately large number 
of items chosen at random from among a very large group ure almost sure on 
the average to have the eharacteristics of the larger proup. - Jerome. 


(Over) 
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.2 - Tho permanence Oty small numbers + “If amoug a great number of items 
there are a fow which present some particular feature, it is a matter of 
common experience that this small number is seldom much exceeded and seldom 
entirely vanishes. - Bowlsy. 


3 ~ The inertia of large ‘numbers - In the absence of any cause 
tending to. bring a material | change from: one period to another, in most classes 
of phenomena, when one part of. a large group is varying in one direction, 
the probabilities are that another cqual part of the same group is varying’ 
in the opposite Sesh hence, the total change will be slight. - King. 


“Methods of selecting | A, represent at ive sample 


; 1 - Random selection ~ Usually known as "simple sampling". A sample 
found in such a way that evoryone of the individuals in the universe of 
inquiry has the same chance of being selected in the sample, and that the. 
selection of a particular individual does not influence the chance of 
selecting some other individual, "Selection in the basis of a been 

2 - Selection at regular intervals - Such as feline every tenth name 
in city directory or wages of every tenth worker in factory. 


3 - Stratified random selection - The universe is subdivided into 

dis Be geographisally as crop reporting districts, - or-on the basis of 
some variable as size of farm, tenancy, nativity of farmers, etc., - and a 
number of obs ervations taken in each district. The districts may be made 

equal in size, or the returns may be weighted on the basis of the importance 
of the distriets. Weighting may be automatic when the number taken is pro- 
portional to the importance of the district, or definite when an actual 
system of weighting is used. . es a 


in 4 - Purposive selection - Typical areas in the region to be studied 
ane: Be ronted and all the units in that area are: visited except the ones 
ruled out as outside the universe because abnormal. When-a sample is 
secured by the "purposive method", groups of observations“are deliberately 
selctted by the statistician, the principic of randommdss being. entirely. ~ 
disregarded. The judgment of the statistician is substituted for impartial 
‘ehance or the mechanical principle in the selection of the sample. It is 
assumed that the sample will have the same chara vlad Seas BS the whole. 


Upon what does ‘the statistician base his jadlense in making the 
selection of these districts or groups of Cae for the sample? As far as 
possible certain criteria will be uscd which relate to the field of inquiry. 
These criteria are called "controls". Gonbaate are known for boti: the 
sample and the univers @ of inouiry, and are ‘compared with the unknown quanti- 
ties which are the subject of investigation. The sclection of districts: is 
sO made that the aggregate of the districts gives"tnce’ same results as the: 
universe in respect to these control factors. 
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The size of the sample - The sample should be large enough to give a 
complete picture of the universe for the attributes being studied; therefore, 
the commonness of the attributes is an important factor in determining size 
of sample. Other factors determining the size of the sample are (1) accuracy 
required; (2) uniformity of universe; (3) details recuired in project; 

(4) expected returm. 


Test for accuracy - Take sevoral samples, each consisting of about the 
same number of cascs. Then if the results obtained do not show a reasonably 
close similarity, increase the size of the samples until the successive 
samples do evidence substantial similarity. 


Increxsing the accuracy of a sample - The precision of a sample in- 
ereases with the size of the sample,-varying directly with the squarc root 
of the number of observations in the sample. Thus to double the precision 
of a sample, it is necessary to quadruple the size of the sample; to treble 
the precision, it is necessary to increase the size of the sample nine times. 
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The Theory of Probebs lity: end Errors in hea cae 


References: *Jerome - Chaps! Xe The: Theo y of Probability. eae ee 
e £ ® f “OS ater, 


*Chaddock - 2082246. 


. 


~~ 
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The prebability ef the oocurrence of:an event may be defined as the 
expectsd relative AT cues ef the event in an infinite number ef observations 


or trials. - Jerome. 


Repeated observations of chance data in which there is 
of an: event occurring er not occurring, or in the accuracy of 
have shown that the items tend te distribute themselves about 
probable result in & symmetrieal of bell shaped form. 

The shape of this curve can be shown by a mathematical 
the basis of this phenomena of statistical data to conform to 
shaped curve, statistical theorists have devised-formulss for 


‘? 


a probability 
measurements, 
the most 


equation. On 
this bell- 
measuring the 


most probable value of any group of data, the crror to be cxpected in the 
most pr¢bable valuc, the probability. that any item will fall within a certain 
range about this mest probable valuc, and the probability that another Zroup 

It is by mcazs 


ef data will show the same characteristies as the first group. 
of these fermula that shecks arc made upon the aecuraey of .the 


Semplee a IG 


*t Agrioniturn | 


a 


should be remembered that these formule sare besed upon the assumption that the 


data, when properly _summarigcd, fellow the normel1 er bell-shzap 


ed eurve. Tq 


the extent that they de not, the accuracy of the tests cre invalidated. A 
large pert of the first semester will be spext in studying the method of deter- 
Mining these measures and showing their aceursey. However, beferc going into 


the methods ef determining the aecursey of ©. samplc, it is neve 
émine why errors oecur :.nd how te avoid er measure them. 


Mistekes: 


essary to ex- 


Mistekes or "busts" scrinsc from e-relcssness er incompetency in. tregd- 


eribing ayd reading figures or from numcrierl mistrkés in eonmute ‘tion. 


tistical work. is worse then useless if there are mistakes inuwt! 


Checking cn be accomplished by severrl systoms. 
H 
(1). Have the eriginrl seomputetions verified by cnother 
the cerrestions verified by. the eriginal worker. 


. Sto- 


tions must be checked, The only safc assumption is thot every one mkcs mis- 
tekes end a system ef cheaking must bc worked out that insures securcey. 


somputer cad 


(2) Tho werk mey be hngdled in duplierte er tripliecte.. 


(3) "Choek sums", < form of eress addition, mey be used as im multiple 


cerrelation. 


— 
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; ae accuracy: oe 


pee at the phy ysical sciénces a high ‘degree of accuracy is: practical but 

ee the ae Or nenkel and economic phenomena attempts to obtain the greatest 
“possible degree ‘of accuracy are, frequently, a waste of time. Ex. The average 
Oh of three boys of 4, 7, and 9 years is 20 = 6.666 years. It is absurd 

3 ; 3 

a carry this decimal more than one or two places. Statistics are used primar- 
ily in a comparative sense. It js not necessary to have the value. of exports 
determined .to the last cont. For every stati stical problem, there should be 
“dotermined, in advance, a definite standard of accuracy for Caen iteam,“s 
‘standard that is practical and attainable with the funds available. Ex. (1) 

An age census need not be to the nearest day or month. (2) The area of a large 
lake in square milés wowld be accurate enough for all purposes. but with cele 
‘small ice: pond square feet would be noeded. Statistical Ac urac should be 


Zoe of in the a sense rather than the absolute. 





berrore! Gincountered AT “Sampling. 


There are three general types of error, found in the. data thems elvad<. 
The first type might be called Preventable Errors, ones that, can usually either 

_. be prevented by the form and clearness of the schedule or eliminated. by judi- 
.@ious editing; second, errors due to fluctuations of sampling which are measured 
by the, standard error or prabable error of the mean or whatever unit.is. being 
used; and third, cumulative or biased errors, which are ‘the result of either, . 
conscious or unconscious, personal prejudice or state of mind. In addition: to 
these. three general classes of error found in the data themselves is. the; more. 
“generalized error of. lack of representativeness or the selectivity of the: 

_ sample as a whole, especially when voluntary reporters .are the source of: ‘ins 
epremme tion... _cnere is also danger of having & biased or prejudiced statistician. 
digndg ine. + he inquiry. ; : ie iad gad Figen 





— 


Preventable errors ee ee bi 







sarge, 8 ‘There are errors eneduhtered in the sample data. that must aitner be pre- 
j ited. or eliminated.so.far as possible. Experience.with.d given. form. of, in- 
ywidl. bring to ‘light. a groat varicty of these errors such a moe : 





Ba Ry Aa a Se MIG Ee 

5 vee iti sundotstand ing of the question or dofinittéony’ Sap,” on aoed ee 

 orequality.. figures reported when yield per acre is asked, careful” preparation 

ot the "schedule" or "questionnaire" and tryout of the inquiry in '@ limited 

Way. will prevent most of these crrors, but in case they eccur, ‘they should me 
jeatved out Rub: if they can be detected. . ; ae 


ci whe 2) Reporting for a. digeorent unit or a altforents set. of facts: than 
q those asked. for becauso..of local usage of terms. ix. When the price of : 


ue potatoes’ As. asked..por ‘bushel a number of repoxts will come: “in on the: peibe: 
per 100° pounds , from those areas where potatocs are sold by” ‘the 100° pounds). 
Pee tien than by the, bushel.. The yiela:of corn may be reported ‘in three diffor-_ 
= Mont, unite, <= (a), per standard bushel cquivalent to 56 pounds of shelled corn’ 
i. tho Corn Belt; (b) per bushel basket of ears in Now York, Pennsylvania — . 





DS 
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and New England, and (c) per barrel of five standard bushels in parts of 
Maryland. The remedy is to ask for the price or yield in both or all units 
of gra ea eee ‘by side on the same schedule. 


yey Confusing different years ~ reporting 1927 taxes in place of 1926. 
Preventable in most cases by proper construction of schedule. 


(4) fers or crogien reply to questions. This difficulty arises 


when general questions are asked such as total crop acres, mumber of cattle, 
or hogs, receipts, expenses for labor, etc. If the component parts are asked 
separately and their totals combined, the results will be more complete. Ask 
in units in rece yee farmer thinkse — 


Ges. eine Pheaeions concerning facts for which the informer has no 4 
adequate basis of estimating, as total. amount of' milk produced during the - pre- 
vious year. ‘Better repeat the inquiry periodically and ask for the production 
the previous days i:cod common sense will prevent these questions being re- 
tained:on- the: schedule. - Unless you can ask she informer questions relating 
to his own experience and preferably immediave past or present, it is a waste 
of time and funds ies conduct either a eos inquiry or é Complete enumera~ 
Bion. ‘ anf) 


i oe a of ee. 


Errors of observation: Measurements of the same object repeated with 
the greatest care do not yield the same result. ’An engineer or astronomer 
measures a. Ziven. distance several times knowing that the most probable value 
may be obtained. from a number of observations by averaging the results “Error 
in observation is the difference between the result of an observation and ‘the 
true. value of the quantity measureds" (x) The most probable value may be 
obtained >:~ averaging the observations, providing the errors (or differences) 
of the seu vate observations are accidents: ard tend to balance each other, 
is €- compensating. : PUR Hare a 


Errors of observation are common to all scientific measurement. They 
occur in all statistical data whether it be a complete enumeration or ‘Tregis= 
tration. “Or (a sample: from a universe of inquiry. -Ertors of observation are 
probably | of mich greater magnitude with social science data than with so- ‘called 
exact science data. It is difficult for a'farmer to accurately estimate ex~ 
actly how many acres of corn or wheat he harvested. The grain drill is ‘about 

the only measure of acreage many farmers have available. . Established fields | 
generally acquire a specified area that may be handed down from father to Son. 
Mere lack of exact knowledge onthe part of the informer need not destroy the: 
results of the inquiry. The'estimate made too high by one may be compensated 
by that of ‘another made too low and the average Bevel a large number ey repre- 


_the. true see ver closel . 








Girone of boservations gee be: given a. broader- intesorétation in ‘samoling 
analysis than when used in the field of astronomy where the concept was origi- 
nally. developed. It is not one single amount, distance’ or height that is being 
reported upon: by the several observerse The purpose of the sampling’ process: 
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is to secure. an average, proportion or some other unit of measure-from a sample 
that will. coincide: ee eats with eine apr cer of the universe of inquiry. r be. 

The greater sake variation ‘in: Gis univers é Of inquiry, the larger mast be 
‘the sample if the resulting average.is: to haye | the desired "precision". -The 
greater this variation the less likely is oné ‘sample” drawn from this universe 
to be identical ‘with another. draw at the. same time dnd under the same condi- 
tions, or the greater will be the- influence: of he" fluctuation. of 


the average obtained: from. the sample. 4 


hag oe 





,, Biased Bees ate, 
65S laa ae 
Bias in its several phases is.a “fora of error found in sample data as 

well.as.in complete enumerations and regis trations. Biased errors differ from 
- the. errors. measured bythe -probable error of ‘the-mean, - the fluctuation of 
sampling ~ in that biased errors: are: Faerie en: rather than compensating. ethey 
are ‘rrors., that: ‘are "constant, presistent and’ bias ed". A very short person 
“may. read. the . ‘thermometer hanging: On: ye wall tn: “such: a way as .to increase the 
‘reading. every time” an “Obs ervation is made s ‘No matter how many observations are 
made ‘the. average will nover approximate, the most: probable ‘degree. of temperature. 
‘It is like Using’ a short yardstick. to, measuré’a- room.e The prejudices or per- 
sonal equation of the informer may influence hin to observe only the phenomenon 
which support his news. This personal bias may be conscious or unconscious but 

_ the error becomes cumulative when any appreciable proportion of the observa- 

¥ bious- ane So anbootods 


another’ usachent distinction. ‘betwoen ieecd errors and the influence 

of eidcenation 58 its sampling - is’ tho ‘ease with: which ,they are measured and their 
“probable. influence’ on: the Foliability of, the: average determined. The influence 
of. the ; fluctuations ‘of sampling’ ‘can. be measured quite satisfactorily from 2 

~ study and analysis of the samplé itself, unless the sample is toa small; but 
“ biased errors can only. be measured; swhen. the: average for the universe is avail- 
able as a check on the accuracy: ‘Of: the average of: the sample after allowance 
for probable error has been made. >... . 


Se a 





f 4 te Bhs caused _b _the personal eguation:- The most difficult form of biased 
, oRpor: to overcome or to make allowance. for in making estimates for a unjverse 
‘ssof*inguiry from.a sample dra wn fron that, ‘universe is error, intentjonal or un- 
-“‘dntentional, that as: the . Te sult Of ithe; pre quatods or the pergonal equation of 

a _ the observor or informer.” ee Regret ee 





gt ag Gee nts ps spohologica) bis yeti caeane to éenemenate that which’ 
“is the-centor of attention. For sere the county agents and bankers in a 
‘oute -over region where a land clearing campaign was underway, reported almost as 
‘tmach, lsnd A isianiaen in two years as the census showed for MB (2 page 48) 


aa 
Souter 


In vOars of propaganda of any ‘kind concerning acreage. ae OM kinds 
of. crops to grow there is always a dis Saas of the Bowosen omnes in the 


"game direction as the propaganda Suggests: 
ee (2) Memory, bjas; When reporters are asked to. Bice oe of the 
acreage of crops: harvested on their farms last year along with the acreage for 
harvest this year we find that:when. a. Raed teue oct Seuiag or SRE RORO Ra are 


oh 


‘ 


> abi 
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comparcd with what was, actually. reported: “eurrently" ie tes yO: t: that the screuge 
‘Of pasture and: more: important fop.d. ‘eroms such as’corn, oats, and hay check 
closely. thereby | indieating that memory bins biter ihe oly . Neragee suting and should 
therefore be classed us errors of. observ: ition?’ ~ But with the.-minor crops the 
reporters soon, to forgct. some Of, the; 2ereages: “vad the figures taken: histori- 
“enally my: under-=v: stimatio: the’ ACTONES Of:, these: minor crops from: 5.00.25 per cont 
or ‘possibly more. “This is ‘memory r.bias and -tist be guarded against. with live- 
stock the EEO ers iterids to forget, the exlves and othur youn: stock rather thon 
the adult. amawat This type of error ‘is ‘unintentionnl but ctumalutive and no. 
Sets in sise be: ample: will overc pm. it. itis. rogdily a form of uninten- 
tonal “Beyehological, bine. eae ‘ 1 ES sae an ae 


, 
be 


’ bea a : 
(3) Wilful bigs There aré sometimes intontionyl under .or. over state- 
ments ohn the part of fae observer or informer rand this’ may bon cattad wilful 
bias. The ‘classical example’ is the marked teridency for women. to understate 
their age. on, an inquiry or to an enumerator.’ Phere 18) B) marked tendency to. 
underestimate. «the current: oe acreage of. cash | crops on the part. of farmers 
“reporting, on acreage . schedules «Phe same error exists in- reporting the bei 
- per. acre: or. production’ ‘of : ami import ant- cas crop such as.cottor,* untYri- after’ 
the’ crop has 3. left: the- ‘grower's h hands. yale ui.bias is undoubtedly prompted’ 
by. motives of self interest. regarding the cffoct of supply estimates on prices 
that will be received for the crop, and the tendency is to be ultra-conserva- 
tive in reporting supply factors to the OCR Gy Snr makes the official govern- 
ment forecasts, and: estinates 5a, a PS, ney netenent a 


Bias caused Pa ee res tivity of the. ‘sample 
‘the fact that it is not fully 


The. sample as a. whole may | ‘bo. "biasoa” sy 


ev 


_ representative of the:universe of: inquiry. ‘The returns from a mailed question- 


“naire on ‘acreage of. crops may come from farmors having larger farms than the. 
average + “The: picture -of . the proportion” of the farm acreage in different’ crops 
would ‘bo’ distorted .as ‘largé farms might bo axpectcd to have a somewhat: differ- 
ent utilization of. land.than'‘small farms. The same difficulty arose when a 
government commission collected costs of growing peanuts from farmers who kept 
some sort of accounts. It was found that the yield per ‘acre. con the’. farms. 
studied were mich higher than the average for the region and consequently their 
costs per bushel. were much: lower. The .studywas not.representative of the ~..-—. 
‘universe of SnGUETy | 4? inet ‘i sit 


Bias. caused by the lack of representativeness ° or selectivity of the 
sample, can make a sample which is éxcellent in all other particulars worthles 
especially when the objective is a "miniature" of the-universe of inquiry. | 
(Obj. 1). When the sample is to be used only to measure changes or the trend 
of conditions (Obj. 2) the presence of a constant degree of Clee Bias" 
can be overcome by using suécossive samples in a relative sense,. Ex. “Parm:: 
prices collectcd cach month are used as the basis for constructing an indox - 
number of farm prices. The great difficulty with bids: ‘which is due to soléctiv- 


. ity of she ‘sample is in knowing. whether or not it is rcally constant from one 
'< inquiry to the next and over a period of time. When objective 3 is. paramount | 


"Mo obtain evidence of relationships between attributes or variables and to 
measure the extent of this relatiorisiiip,” even substantial Longtime changes in 
the degree of bias may be taken care of by multiple correlation technique. 

Ex. ~ The condition of a crop in per cont of "normal" may have a large amount 
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of either constant bias, or slowly changing bias without impairing its useful- 
ness as basis of forecast ing the probable yield Pes tye of the crop. 


With sample inquiries that apply to acreages of erops ‘and numbers of 
livestock otc., whore a census has been made within a year or two previous, a 
rough test of the representativeness of the sample is. to determine, finrss, the 
percentage that all land in farms is of the total reported by the census and 
then see how closely the othor factors approach this same decimal or fraction 
‘of the whole. Ex. ~- If the sample contained 1/20 of the land in farms does it 
also contain’ 1/20 of" the work animals, the’ ‘pasture, the = number of tenants,’ etc 2 


Statistician's bias 


‘Samele data. may -be’ 60 "odited" and otherwise handled by an unskilled or 
prejudiced statistician in. suth 2 way as to distort the picture. All the very 
high yields por: acre may ‘be edited‘ out as not probable, when’ such a procedure 
‘would not be justified ‘py the facts of the. situation. tt is a dangerous 
“practice to attompt to complete a schedule ‘that i. not as ee A fi iice. out by 
the reporter ‘kg 


‘Charactoristics of a-Samplo 


In attempting to evaluate a sample, whethur it is one that you have 
collected yoursclf, or ene that. someone else has collected, there are about 
five pertinent questions that might be asked, © . 


1. Is the sample representative of the universo of: inquiry? if the observa- 
_ tions in the sample are obtained, from voluntary reporters the sample is 
likely to be selective of the more intelligent persons who are Pail tine 
to take the trouble to reply. to an inquiry. Dividing a State up into 
districts and weight ing each dis trict helps to improve representativeness. 
Broskitr up tie |, acreage sample into size of farm groups and weighting each 
group helps to insure representativencss. 


2. Is the sample lar rgo enough to give ‘preeis ion ‘to the. average, or other meas- 
ure used? Inereasing the size of the sample rcduces the influence of the 
fluctuation of sampling as well as the effect (of Grrers _of ebservation 

(non-cumulative or compensating). igh ae a he ae 


5. Is there Bias-in the individual wbservations? 


(a) Intontienal? 
(bd) Unintentional? 
“Check data necessary nee bias is 60 be measured. | 


4. Are there any Preventable Errors in the sample? fs. the questionnaire ade- 
quate and alsa understandable? In how many ways can the question be in- 
a answered? To what, extent is the editing praokcale 





5. Is the agoney or statistician making ans Brees ee to bo bia pineaan or ‘pre- 
judiced in any way? . sohe 


Leckune 
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{CLASSIFICATION AD onal aaa sem 


Pperemene eter tits ke eae Rolie eee 
“Secrist + Chan. V ea. aba ei Ver eae se 
‘Hondboo!*. “of: ; Instructions, ‘for. Sta aseatnene! ays pee ar Forms 

* and “Methods ~ U,.-§., D. ie Division | of Statistical » 
ond: ‘Historicel Research =, 


Classification is the arrangement of items’ into: groups 


ices Gere mast’ door no Over Lapp ing; of, sybels LSSE San 
arya : * hoe 
hethods of. Ciessitieation = " historical, seosrapnic, 
danlit- tive end Quantitative. By meteods of cross—classification two 


or morc Gx ° these - cheractcristics moy be shown et pac seme time. Date 
+, may also. be classifica: ate ordiny » £O magni tude or size by use of rs 


‘ ’ 3 ? % 
Preque pe ete Ao SCS e ASR ies ANG ort aa el na is ae indie 
Mechenics of Pics ification AOTC A ae re ivan 


In 5, well: pla naned statistical investigation the scheme of 


Closer ics tion fe ‘deticridined: thon cbefore tye work of gathering data i 

commenced. The date may be tabulated by hand or sy mechine. In lorge 
see nee r 

orgenizations tgdulating is done by macaines by use of punched cards. - 


waen tavulation is done by’ hand: prepered: tabulation or tally shoots 
Pocilita te. the, Wotk greatly cnd.cut don the possibility of error. 
: ae Baan s _ 7 


Statisticel] tebles .. 








4 


eer Spe ny ae - 

ASter tabuleatin » sorting rnd counting ‘are cowplcted, the next 
step is to record tne data in tabla forms. Tebulor forms may vary 
accorting gouLtne perticuler warposes for, which they.are to. be wsed. 


_aere orc; aowevcs, certain principles of technique wich are of 
seneral -epplicasion * end should. be gbs er eae in the construction of 
; eta vettCal: tasles, ren 


ans cet date, summarize the er, end. draw’ certain conclusions 
Eee me role oft the to. 40, a3 to present ‘these data in such 


Form thot Re story we wish to tell is:sct forth in definite, clear, 


understands ole taal 


FD indies 


at Ricks te 


ares 


ee 


Fy S104 0 Mot el to common: eharactcristicsy: Clessificati on mus t be exclusive, - 


Bets 


Sg 


es 


«ese 


Hi 
wu 
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The data themselves will determine lirgely what kind of table 
we should use. It is generally wige to avoid highly complex tables. 
There is a limit to the amount of detail the eye can grasp. It Js 
wise, therefore, where complex conditions are to be described to present 
the material in several tables rather than to oresent too meh in one. 
Too great detail often. suggests confusion and repels attention. Jerome 
says, "A g€00d statistical table is not: a mere careless grouping of 
columns and rows of figures; it is a triumph of ingenuity end technique, 
a masterpiece of economy .of space comb ined, with B maximum of clearly 
presented information". : 


' Terminology of Oe ran table is the arrangement of figures 
in celumns and rows sg0 arranged thet the significance.of the figures is 
determined by two sets of phrases, ee at the head of vue Bo cate 
stub at the end of the rows"" Jerome.” & table I. eee 


Pheovear Vol is 4 “stub and the figures opposite 105,748 748 cs oore Sas 
5,068,569 are spoken of as a row; The word "Acreage" is a caption and the 
_ figures beneath are spoken of as a column. Tables vary considerably, but 
' théy are all made us of some combination ‘of the four elements eaptions, 
stubs, rows and columns of £igures, ote 

The Title - The title is the sign post, it is to the statistical 
table what the heading is te the news item, Five prineipal reouirements 
for the title are: 


‘1. It must be edtcise. It should begin with the key word. 
py lt shoul be eatchy ~- attractive - draw attention. 
, 5, Clearly understandable and impossible of double meaning. 


A. It must be ademate, answer the suestions - what, when 
and where. 


Titles o£ tables in-a series:should oe Re eraoan by the 
“" word "Table" and the number,-.period and dash. - 
Nates showing. geriod covered should be placed at the 
.end of the. title, 
ex. Table 4.- Corn: pereeece Siete per acre and 
value in the United States, 191g-1928 





oaddng The purposé of ruling is to bring ‘out the relation of the 
several part s and at the same time increase the attractiveness. Some 
tables are unruled, but this is to be avoided in complicated tables. 


%. Use of the open side or semi~box type is most common. 
ap A total er an average should be set off by a single line 
; above and where other data follow by a double line 
beneath. The double line may be gmitted if the 
figures are in bold face type. 


& Main divisions should usually be set off by deuble lines, 


Soe 


— end Captions - In complex Tables it is often a good olan 
to munber both colums and lines. Sil 


The stub and captions should be brief and at the same time des- 
scrive clearly the figures following. When the wording for one classifi- 
Cation is much longer than another, it is usually a Saving of space to 
place the lonzer on: the stub. 


The contents of the Table ~ In arranging ‘the order of stubs and 
Captions, it mist first be decided the order of emol.asis 


Totals are preferably placed at the top Of the columis.: “This? is 
done because - many people. are. interested: only in the totals and by placing 
‘them first ae &ives them the most:conspicuous place in the.-Table. (How- 
“ever, the Buredu of Agricultural Economics usually places totals af the 
Wogttom or: ee en of a Table. >. ' 


ae Uoeem it 16) srt in the mente ate classified as follows: 
‘First’ - or primary. comparisons - adjacent in the same colum. 
"Second - or secondary comparison - adjacent in Same row. 
Third - alternating in Penis 
ee ~ alteraating in-teme row. 


There are necessarily wodieicetions to these rules. For example, 
sea comparison of Croplyield foreabl States for ‘five or Six years rs to 
be made, it would probably conserve space to lace the States on the stub 
even though an is desired ‘to ole ice ST empnasis on the comparison 
between years. oe : 

Table 1.-. Corn: Acreage, yield per. acre end production 1/ 
in the United Sta ates, 1921-1925 

















ues MN Bee : ¢ Fa ee a Average ; : ze 
Year Pie : ee a gieVal pen sere Production 
ee : 1,000 ‘acres +: _: Bushels + 1,000 bushels 
LOG ia gt Oke aaa FOerion one : °S, b8et56S 
CEES COE ee asa 102,846 : 28.3 >: 2,906,020 
De OM gnc ante OTs see wg) As 104,324 3 29.3 : 3,058,577 
Fae a Cem! a ota dsl Ue 100,863: 22.9 : 2,309,414 
CES RE IS On eee Ve) Nise aaa 28.8 : 2,916,961 


ae 
se 
ae 


1/ Bushels of 56 pounds. 
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Classification of second nand fords at A. Bee Ford Agency, January 1, 1930, 
showing the type, model, year of car and xind of wheels 


: Model of. car and kind of wheels 
Type. of car cake RS Se aa 





and. ; .Total.cars, - ss _Wire wheels ah Wooden wheels 
your of/make’ |". adeltNodelita . cGMOdSLiModelito io manana 
Smotay ode ‘Modeliia,,.; ‘Model:Modeli:,,..; :liodel:hiodel 
Nai ae 1a : Ssh ote a fr Sy bless ey Ua ot : ocaes 
: No: No: Not: No: No: Wo:: No: Ho: Wo 
Total ¢ 165: 88s* 75 s¥ LOS":  7Ra eo ts oe eet cee 
L6G”: he) oe cae ; ee 


Roadster ne) abl eles 
Pouring : “ 
Coupe et Sar ae 
Tudor s 44.3 
Fordor iy ote : ee ee ae Les 14.3 6.4 


| soe 


tO 09 
CoO BCL OR 





1928 model total : 118: 65: 53 :; 79: 57: 22:: 39; 84 31 





- Roadster soa bet ys thereat tare Mae Cogan Mae baat © amet ts Tae oe 
Touring : ae ae ae Es De Posh spas Uri ae es 2 
Coupe fs rignts Sen tey be. ee rae de Ye fe 6 bs,  -iites prem 9 
Tudor reg ee Medel My S ee ce Re ane 5 ove hes See a 82 
Fordor ae artes kere cian eae Ae SW eae es bed et 





Memermeel total i 46: 25 1 28 iy Pou) Be aed bee BOs ee 


Roadster-: ve tn Rake $8 MES. YSN rai Gress aa ena ee ee oe 1 
Touring ¢ : Seb ses ae ay eae a PCY het aL 3 Sei hese QO ; S 
COUP vi, ue rey ab A ear aa Big ci Tian = eles as are a 
Tudor? Rear ad 2"; GEO S 6 tur At Sa eet Ree 5 5.2 ee arene 4 
Fordor _ ee 2 Sy a EO Se ee he OR ee Es 
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Why use graphs 


Jerome - Chap. 4 - 7 - Gruphic Presentation 
Brinton - Graphic. Metaod for Presenting Facts 


ie el 
er ut 


.«? 2 


"The use of diagrams and graphs represents the effort of the 
statistician to utilize the. attention- attracting power of visusl presenta- 
tion: By translating -dry. figures into grapaic forms he hopes to cormmand 
thé interest of the. reader and at the same time to give him 4 correct 
impression of the essential facts.'" - Jerome. 





When to use graphs. 


'Graphs..are expensive and should be used only ‘when they’ are necessary 


to attract attention to facts or wreneyer, the real sigmificance of tne facies 


:cannot be brought. out without them. “Graphs or pictures are commonly used 


r 


‘ln advertising to. attract. attention’ eect points in development 
OF services of an . industry Ba ba 58 % . . 


The prineinal foe to Keep in mind when using graphs are (1) be 
suro the graphs give a correct picture of the facts, (2) that the graphs 
‘Bre: ‘interesting: and attractive, (3) that they show the facts in the correct 
manner, and (4) that they. are . verifiabl e by the redder. 


. Maps. are used for showing geographical locations such as principal 
wabke an Ma as youl long’ wei-tae distribution of sopgulation, of osrcontage of 


‘indebtedness, amount of rainfall, or length of growing scason, The common 


essentials: of-all-maps. are a title, date, legend aud reference. Title 
sheuld be.brief and to. the point. Legend should be clear and where classes 
are used thoy mst be uniform in size. A map sHould be accompanied by'a * 
table showing more accuratcly the data being illustrated. 


A few of tno more common types of maps are listed below. 


; (1) Distribution or small.dot chart maps. Dots are of uniform size 
with eagh dot eeieenn nting a constant amount. 


(2) Quartor hos maps - us sed for same purpose as small dot maps but 


where area is not as well known - gives less definite location than small 
dot map. 


- Over - 
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(3) Large dot maps - where size of dot represeuts its importarice oo 
used to show location of principal markets, size of towns, etcs - should 
always be accompanied by a table showing basis for dots. 


(4) Isogram or Contour maps. Lines are dravm through map dividing 
areas according to classification - classes must be equal - lines smoothed 
within limits of accuracy ~ and each line well labeled. Used for showing 
length of growing season or date of killing frost, etc., where all areas 
have equal importance. 


(5) Shaded Isogram map - same as (2) except each different class 
is shaded or cross hatched. Used in showing amount of annual rainfall, 
average temperature, etc., where certain areas want to be given more im- 
portance. 


(6) Cross ee maps ~ where areas are shaded according to importance - 
their best use is to bring out differences in percentages, soil types, 
aericaltural Poeiote etol. May. be used to show business conditions, sales, 
areas, ete. . . ; 


Bar Charts may be roughly divided into vertical buirs (for comparison 
over period of time), horizontal bars (for comparison at a viven time); 
histograms, component part bars, and percentage bars. Every bar chart 
should have a clear concise title, a number when more than .one chart is 
shown, scale elements (scale points, guide lines, and des ignation), key or 
legend data to verify meen references, and a box enclosing the chart. Bars 
should be proportioned to sheet; siould stand out, as. the object of chart | 
is to attract attention; and should not be tco complicated as their ability 
to attract attention disappears rapidly as complications increse. 


Picture bars - same as. horizontal ce charts except pictures are 
used for bars. lHiore likely .to attract atterition. | 


A pie el is a circle divided into sections tc show distribu- 
tloneof income e, costs of product TOD.« rich of production, etce Often used 


for percentages also. They are. noted f attracting attention, but 
difficulty arises in comparing eee see or more pic diagrams should 
never be used in making comparisons Bar charts are mach less confusing 


for this purpose. 


Connecting Component bar cnarts are used to snow percentage changes 
in each part over a period of time.. 


Organization churts are used in large firms to show the, processes 
of production, responsibility of employees, or the division of the different 
branches of the plant into its componont parts. Are a great aid to heads ~ 
of extensive corporations. 
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Rules!) for bar charts (Brinton). .00 en oa eat et : 


1. Avoid using areas or volumes when representing quantities. Nover 
use different sized pictures. Presentations read from only. one dimension are 
loast likely to be .mis Seton pre tons hh ot Sagat he 


2. The ge cneral arrangotient of a char t should procedd from left to 
right. ; Se a ; 


5S. Figures for the horizontal scale should always be placed at the 
bottom of the chart... If necdéd it: may- be: ree ea at the iets alsoe 


’ ¥ 


4. Figures for vertical scale Bneaia always be Mieka cts at the left 
OreerCrisy. 1 61 nee sede may bo: aces vat the paeut 2180. 


_. 5... Whenever eo eee ¢lioehart the numerical data 
from which the chart is:made.. If not. in the :chart-it should be shown in 
an accompanying table. 


.6,- Make the titld of a‘ dhart.so ‘coftplete ‘and so-clear that misinter- 
pretation will be impossible. . Pk ot aa ; 


Line graphs have léss ability to-attract attention thanmcharts; but 
are far more easily-made ‘and ‘show data-.more ‘accurately. * They can also be 
made to attract attention by shading tiie areca underneath or between the 
lines. Line graphs are used for presenting historical series and can be- 
made much more eomplicated than charts, Line graphs should be used only 
in a continuous series. 


hules for constructing line graphs 


1. The time scale should be on tue horizontal axis and the quantity 
scale on tue vertical axis. 


2. Curves drawn on arithmetically ruied paper should show tho zero 
line whenever possible and if not a break should be made in the chart to 


show that part of: the chart is missing. 


5. The zero line should be a much broader line than the average 
coordinate lines. 


Zee Wino tie scale of a curvo refers to percentages the line 100 
per cent snould be a broad line the same as the zero. line. 


5. Make curves of much broader lines than the coordinate ruling 
so that curves can be cloarly. distinguished from the background. 


ie nach Curve Snould be u distinct tipo of line and a legend shouid 
igegpbusry tne eorles that eacn lino desoribes. 


Ovcer- 
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7 Curves should also be aeccompanicd by a table showing the data 
plotted or a reference should be given where data can be found. 


The Ratio chart is a type of graphic prosentation suitable for show- 
ing proportional changes, particularly when it is desired to indicate the 
absolute amounts at the same time. The vertical seale is a logarithmic 
scale while the horizontal scale is an arithmetic scale. The same results 
are obtained by plotting natural numbers on a ratio chart as would be. ob- 
tained if the logarithms of the numbers were plottca upon a natural chart. 


A ratio chart has uo zero on its vertical scale .as, the re atio es 
zero and any number is infinite. — 

It is not abs ee necessary that one undorstand logarithms to 
construct and employ ratio charts. However, in as mach, as ratio ruling 
rests upon logarithms a -bricf review of the nature of’ logs may help to 
insurcia eloar grasp of tue nature of a ratio Chart 


A logarithm of a number is that power to which ten must be raised 
to obtain the given number. Yo multiply two numbers their logarithms are 
added, to divide they are subtracted. To square a number. the logurithm is 
multiplied by two;'’ to cube a number its logarithm is-rmltiplicd by three, 
GtG.. On a. ¥Yatio chart. (1) a geometric progression is’a straigit line (2) 
equal vertical rises represent equal proportional changes,(3) cqual slopes 
of two curves or of two auerenis of the same curve indicate egual rates of 
change. 
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Crum and Patten - Chap.:9 - Charting: Frequeney Series. 


One of the most common methods of arranging unorganized data is to 
classify them into well defined classes according to size. Such a series is 
called a frequency distribution. DRE, 


The Array: .1Is the: arrancement of figures in order of magnitude. It 
is not necessury .to..arrange data into an array. before: making a frequency. 
table, but it is desirable where a detailed stud: of individual items is to 
be made. Hin : 


Tue frequency table presents a summary cf tiie. original figures. This 
condensation results in some loss of detail,: but makes it. possible for the 
mind to more readily grasp the full sismificance of the data. 


Structure of Table: (1) Should have a clear, concise, complete title. 
(2) Headings of colurns and, rows should be concise and unambiguous. (3) © 
Variable quartities: snould increase from-left to: rignt and from top to bottom. 
(4) Unit of measurement should be clearly indicated. (5) Sources should 
be given in sll cases and (6) Table should constitute a unit self-sufficient 
and: ‘self-explanatory. os 





The Class-interval: The smaller the elnss-interval tne less the loss 
of detail but the table is more cumbersome. -Unless the size of tne class- 
interval is determined by the data, the smallest and largest item in tne 
data should be found and the difference divided into from 12 to 20 classes 
in order to get the best sized table. .Classes should-be so arranged that 
there will be no material departure. from an even distribution of cases within 
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each class. An orderly and regular sequence or frequencies should be secured... 


Class intervals should be uniform-.throushout the.table. 


‘Location of class limits should be such that -the midpoint is a whole 
number. Where data tend to group themselves around given values at regular 
intervals classes should be so arranged. that. these values are tne midpoints 
of the class. 

Wefinition of classes: Classes must be arranged sco there is no uns 
certainty as to wnere any given case falls. This can be dono by leaving 
a small interval between tho limits of eaci class. There should be no 
determinate classes. 


Graphic Presentation of Frequency Distributions: Ii, constructing the 


Eraph frequencies are always arranged on vertical scale und class intervals 
on the horizontal scale. 


ee “ae 


A histogram is a vertical bar chart, each class representing 2 bar vad 
bare are placed adjaccnt to each other. ; 


Frequency polygons are formed by joining the midpoints of each vertical 
bar dy straight lines. ‘Where the data are taken from « sample the polygon 
should be joined to the base line at the midpoint of the class just below the 
lowest class and to the eae of the class just above tne nighest class for 
which data are available. When. based upon a complete count the lines are 
joined at a lower Linit of tie smallest class and: the upper limit of the 
largest cls fies BS , : rh 





A frequency polygon is a picture of the distribution of the sample 
taken fron the universe. When smoothing the polygon into a frequency curve 
the Curves “made to give a picture of the distribution of all tine data in 
the universe. Luci care'’rust be used in smootning tne curve, especially 
when the polygon is irregular to be sure the curve is drawn to represent: an 
actual picture of the distribution. The estent to whicn the smooth curve 
can deviaté from the polygon depends upon (1) the knowledge which the statis- 
tician has of the problem being studied (2) the size of the sample and. ~ 
(3) the tendency of the data to follow a definite type of distribution. 


Cumulative arrangement of statistical data: -Data may be arranged . 
cumulatively in a frequency distribution, either in ascending or descending 
order.’ Curiulative distributions are commonly used inlength of life tables, 
or depreciation tables so taat total frecuencies at any given point can be 
readily determined. 


When plotting a cumulative frequency it is called an ogive. Tne ogive 
is valuable in forecasting totals or estimating depreciation at any given 
point on the frequency scale. An ogive curve is constructed in the same way 
as a frequency curve except the cumulative frequencies are plotted. ; 


Frequency distribution curves and ogives have many uses and snould 
therefore be constructed with considerable care. They represent the universe 
and by interpolating from them it is possible to determine conditions-in the 
universe at any point on the frequency scale. They give a picture of tiie 
universe so that an idea of the extent of skevmess, the amount of dispersion 
and the most probable value can be readily scen at a glance. . However, these 
things can only be seen approximately on tue curves and more exact measures 
are needed for detailed study. These are obtained by the use of averages,” 
measures of dispersion, kurtosis, ana skewness. ; 
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Mills = Chapter IV. 
Yule - Chapter VII - Averages. 


A frequency distribution gives a picturé of the data being studied 
and arranges the data in a manner which enables more comprehensive studies 
to be easily carried out, but it only enables qualitative or verbal compar- 
isons to be made. The next step is to calculate the quantitative measures 
of the distribution so that more detailed comparisons may be made between 
two or more series. Ina normal or moderately assymetrical distribution 
the average is the most valuable quantitative measure to be applied to the 
distribution. 


An average (1) is a measure of central tendency; (2) is the most pro- 
bable value of the distribution; (3) is a single value of the variable which 
is representative of all the values of the variable included in the series; 
(4) is a typical value of the variable. | 


The characteristics of a good average (Yule) 


'(1) An average should be rigidly defined; (2) should be based upon 
all observations made; (3) should not be of too abstract a mathematical 
character, that-is, its general nature should be readily comprehensible; 

(4) should be calculated with reasonable ease and rapidity; (5) should be 
as little affected as possible by fluctuations of sampling ; (6) should lend 
itself to algebraic treatment. 


Types of average 


1. The arithmetic méan is the sum of the observations in a series 
divided by the number of observations. It meets all the requirements of a 
good average. All items in the distribution have equal importance in deter- 
mining the arithmetic mean. . | 


2. The geometric mean is the Nth root of the product of the observa- 


tions. It is calculated by using the logarithms of each observation, getting 


their sum; dividing it by the number of observations and converting the 
result back to natural numbers. It meets all the essentials of a good aver- 
age, except essential (4). It gives more weight to the smaller numbers in 
a distribution and is therefore always smaller than the arithmetic ean. 


wee, 
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oe he harmonic mean of a series of measures is the reciprocal of 
the arithmetic mean of the reciprocals of the individual measures. In 
calculating it the reciprocal of cach number is determined, their sum 
found and divided by the number of observations. The result is then con- 
verted back to natural numbers by taking ths reciprocal of it. It meets 
all the essentials of a good avurage except essential :(4}, but its use is 
limited. It must be used in averaging time rates and where extreme emphasis 
is to be placed upon the smaller items of a distribution. Its value is 
always smaller than the arithm:tic or geomsatric mean. a 


.. 4. The quadratic: mean is the square root of the arithmetic mean of 
the squares of all the observations, It is used mostly in calculating the 
standard division of a serivs and tends to give undue weight to the ex- 
tremcly large items in the’ siurits. It is thercfore larger than all other 
averages. = 


Oo. The mode is the valuc of the observation that occurs most often 
in a series. It is casily found in an-array by inspection, is assumed to 
be the value of the highest point on u frequency curve and can be calculated 
by inspection froma frequency distribution. It does not meet essential 
(2) and may not mcct esscntial:]) or (6. One of its chief values is its case 
of calculation or approximation. 


6. The median is the middli: number of a surics of observations and 
is calculated by inspection of an. array or from a frequency series. In a 
smail number of observations it is often uscd because, although all obser- 
vations are influcncisl in determining its value their number rather than 
size is the importent factor and an unusual item will not distort the value 
of the median. Peak 


In a normal distribution the valuc of the mode, median and the 
arithmetic mean will be the samc, but in an assymetrical distribution which 
is skewed to the right the mode will be smallest, the median next and the 
ardthmetie mean will be ths laresst of the three. ‘ 
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ILLUSTRATIONS AND LEGENDS 
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1. Hand in one or more bulletins, circulars, or similar publications—-'"'""" 
which contain an illustration and also a legend which you consider faulty, and 
give your reasons in detail on a sheet attached to the printed matter. 


2. From the following data construct graphs that will show the desired 
relationships clearly and most appropriately. 


A. One of the tomato diseases develops spots on the fruits. The spots 
enlarge more rapidly on ripe than on green fruit, as shown by experiments the 
results of which are here given. At the beginning of the experiment the toma-— 
toes were separated into three lots -- ripe tomatoes, nearly ripe tomatoes, and 
green tomatoes. The tomatoes in each lot were separated further into lots on 
the basis of size of spots on the fruits. The diameters chosen for the classifi- 
Baton gmenaOlnO. >, 10,.1.5, 2.0, 2.5, 3.0, 3.5; 40, and 5.0 millimetera: 

At the end of the experiment it was found that the spots had increased in diam- 
eter as shown below: 


Diameter of Increase in Increase in Increase in 
spots at diameter of diameter of diameter of 
beginning of spots on spots on _ spots on 

experiment ripe fruits nearly ripe fruits green fruits 

0.0 0.29 0.18 O.te 

0.5 2 eat ele 

1.0 a 05 » O09 

Nae Aa al ene 08 

sO o &L ed 07 

2)N5 219 uals 06 

Bake ey) 09 705 

ae 16 0% 04 

4.0 St .06 03 

We5 Hale 205 02 

5.0 ec O44 ~ Ol 


B. An experiment was conducted to determine the temperature of the bark 
on the north side of some western yellow pine trees as contrasted with the tem 
perature of the bark on the south side of tpe same trees. Tho following data 
were obtained. 





Time at which Temperature on * | 
temperature North side South side 
was taken engi Sate as 
10 A.M. 43 50 
Dae Ms U5 58 
ikon" & 57 66 
L -P.M. 56 72 
Cte ts 59 15 
P.M. 56 60 
4 P.M. 4g De 


4. The octavo-size publications of the Department allow for a maximum size 
of 4 1/8 ra 1s inches for illustrations, including space for legends. Assume that 
one-half inch will be required for the legencs in the following examples, whether 
the illustrations are placed narrow or broad, Mark each of the illustrations here 
given for reduction or enlargement so that one side will be maximum width or 
length and at least one half inch be left on the other side for the legend. 


Problem; What will be the other dimension in each case 7? 
Illustration 1 - ae Cres 


Illustration e 8 x 14% inches 


Illustration 3 - 2s x 6 inches 
Illustration 4 ~ 32 x 5 inches 
4U, Edit the following legends according to the Department style. 

Fig. 1: -—- Plows used on the experimental Farm — a: disk plow. 
b.Sulky Plow; C, moldboard Plow. 
Figure 2 -— : Roots of plants after they were exposed to the air: 
Natural Size; A: Corn roots as they appeared 24 hours after exposure: 
No root hairs developed on them. b.--wheat roots 2 days after exposure. 


ey 
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fig. 3. -- ai: cross section of maple stem. B. —- longitudinal 
section of Maple Stem; c; Radial section of oak &tem. 

Figure 4, A. -~ The experimental plots as they appeared when the work 
was begun. Seventy plots were used. b: the wheat of five varieties 
grown on the plots. The photograph was taken just before harvest. 


Photographed by the Jones Photo Co. 
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and judgment of correct form in the prevaretion of tables. 
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The following 10 examples are submitted to test the student's lmowledge 


They are taken in 


whole or in nart from Department puolications or from manuscripts submitted 


for publication. 


expected to correct. 


table requires transposing new copy should be vrepared. 


In each example are common mistakes which the student is 


Corrections should be made on the copy, but if any 


material the student will orepare a suitable table. 


From the textual 


The figures in all cases 


may be considered correct, so no time need be spent on verification. 





Table 1. 


—— 


Calcium 


Turnip tops 
Chard 
Kidney beens, 
ary 
Cauliflower 
Dandelion 
Lentils, dry 
Endive 
Peas, dry 
Celery 


Kohlrabi 







Phosphorus 





dry 
Lentils. dry 


Peas, dry 


| Lima beans, 
dry 

Lima beans, 
Trésh 

Peas, fresh 


Brussels 
sprouts 
Mushrooms 


Corn 


Parsnivs 


rn a ee ee 


Kidney beans, 


Iron 


Lentila, dry 






Iodine 


Highest 


Vegetables Gontaining Largest Quantities of Minerals 





Kidney beans, in 
dry 
Lima beans, dry leafy 
Peas, dary vegetables. 
Soinach Amounts 
Dandelion vary in 
Chard vegetables 
Lima beans, from 
fresh 
Watercress different 
Peas, fresh localities. 
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Table 2. -- Vidth of rings in Vestern Larch boards 
Rings nee a 
Her inch C and a Better |p select | No 2 and pee io. 3 Common | All ore 
- Number Ecc of total aiuber of pieces nn 
pmemeiemaenes ei I ee 
slate DD oe ewe bce dia VS Cia 
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Table 5. -- Length of term of farm-mortgage loans: Percentage distribution 


of holdings of principle lending agencies 
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i 
Average | Term 





































j term Lyear /2to 4 {5 years {10 years {11 to 30 ; over 30 
gece ye meee years tl ee 

years | “Per cent |Percent |Per cent | Per cent jPer cent | Perveems 
Insurance coupanis 5.6 4.4 64.8 0.4 
Federal land bankg 334.0 --- 100.0 
Joint-stock land | 33.0 a 100.0 

banks 

Commercial banks 26 Oeel Ea 
Mortgage companies 6.2 0.3 os 
Other sources 4.7 201 === 


All agencies 8,5 eo, || 3 13.2 
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Table 4. -- Estimated vegetative coimosition palatability and grazing capa- 


city of a representative mixed-frass tyne Ey 


EG paiement eee ee a OE oe ES ae a 


Species Composition Palatability Palatability 
factor 
Fer cent Fer (cont Grams 
Hilaria mutica 37 60 ~102 
Sporobulus auriculatus Pa 20 024 
Boutelona barbata 16 10 001 
Lesquerella fendleri 14 20 2002 
Honedra trifuria 10 20 004 
Totals 100 -- 135 





a/ Reconnaissance plant density 0.4 
Forage factor 0.138 
Approximate number of surface acres required to support a cow for 1 month 5.80 


Table 5. -~ Revellent effects unon Jananese beetles of various toxic and 
nontoxic materials 


4) Plus sign indicates attraction 


| Materials used ver 50 gallons of water 






{Duration |Lead arsenate |Slaked Lime Chalk 3 lbs. Paris green 9 lbs. 


Date | of ex- 5 pounds 4 






4 pounds 
;periment Das cout Bestia RepelliBeetles} Repell-| Beetles ; Repell- 
ou ae ency ency 

Fercent/Number [®rcent |Number | Per cent 
















Number 











Sana 











July 10) 1,931 |90.4 | ==- ==5 = 
juiy 15] 12 1,008 191.9 | 1,762 --- : m= | nee 
Paiyeei| |, 6 2,247 166.1 | --- rani paged ti hee = 
July 30! 5 eae ebege ce i 69.7 1,722 #9 .41./ 
Aug. 2 3 8 (94.8 | 33 11,019 |+4556.0 
Aug. 6 2 | go /86.0 |  -—- 386 | 4115.6 
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Table 6, -- Annual cost per acre of operating a nut orchard and yield 
required to cover costs 









































Item | Quantity | Cost 
‘ per acre “| per yacne 
Pas NG sane Mle Oe eG Mr TOONAMI 
Labor and power prior to harvest fees ee 
Man labor hours 25.0 i 602 
Horse work do 8.5 | 1.28 
Tractor work do Bee 287 
Total -- | LOS Zi 
Materials 
Fertilizer at $37.50 per ton pounds 570 10.69 
winver cover crop, vetch at 12¢ per 1b. 20 64 
Miscel. BS | 60 
Total ae | 12.43 
Other costs 
Taxes oe | 14 
Use of machinery -- | 90 
Overhead -- 3246 
Total -- 4.50 
Total cost exclusive of interest -= ole 
Interest at 6% mtn 8.14 
Total cost including interest oo S50 74 
Quantity of nuts at 30¢ a lb. required to cover cost 
including harvest | 
Exclusive of interest yvounds 103 -- 
Inclusive of interest " 132 -- 
Bie Se ee 
Table 7. -- Cost of preparing an acre of land for corn, 1860-1930. 
iSpreading | ‘Cutting and 
Year fertilizer |Plowing ! Disking | Harrowing Planting | shocking Husking 
1860 Brag |) 2275 } = 1.25 Erne aig 2.00 
1880 2-80 Be OD | -- Leco 85 | 1.40 2.00 
1900 S00 Ba eO we ig) row OO | sua: Bey 
1910 3.00 | Bao 4 80 | cou (50 2.00 3.00 
1930 Pane oO) ‘ 90 e40 “Aa PHS Se, 
_ Ls oe Nk rt be A eee Sa RaON Re epele ee ENE Sx en Rat cae AUR en MISE EEE RR aA SSW lel ee 
Total 14.70 Pa. 45 4.15 Joep hl 8.95 | 12-70 
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Table 8 -- Percentage of cittus fruit moved each month by the California 


Fruit Growers Exchange, November, 1910, to October, 


| 
Month | 
| 


5.5 
wa 
January | 709 
February 8.6 
March | 13.4 
Avril | 14.8 





Sasa nie Bes 


1910- 
1d 


November | 5.5 
December 





Average percentage 









shipped 

| 

| 1915- | 1920- 

1925 
6.1 B16 
veets 764 
6.3 (he 
Care) Ted 
1.8 Liesl 
Bint Dlee 
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Month 
| 1910- 
LOLS 
i deen Ok ale NA tes MAR et EA eat 
fay | 14.2 
June 10.0 
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Tasle ¢.--Statistical summary of results of cooncrative 
extension work, 192- 
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: 
program 2o,el3 (fells ot ea comes 39,298 
Farm visits made $ |1,200781 Wee) 119. | He,37h |} 2.637 eee 
Different farms visited 69.6% 18,053 108 (22,136 | 2,374} 609,887 
Home visits made 163, 084 Su372 | 95 122,575 | 1,95¢\ aosea 
Different homes visited 89 ,683 120,623 86 111,826 1,894] 222,132 
Office calls 3,344,761 S07 1556,137 121 155,010 ; 7,244/399 ,9 08 
Percentage of time in field 66 69 131 ble) Saee" 67 
| Percentage of time in office zy cal 1a le 36 | 3 con a5 
| Individual letters written 26770517 917 165,185 131 :122,118 | 3,280/3,4u44,830 
Demonstration meetings 110,191 $20113,614 120; ll}e2 | 2,959|245, 227 
_ Attendance at demonstration | | 
meetings 3 12,720p60} 7992376721 120 | 201,063 | 2,942 15,208, Uo 
Number of all meetings 235 ,020 320 1161,348 120 24,369 25959 spe 
Attendance 3 110,843! 799 14,750750 120 | 49.538 | 2,942/16097,771 - 
Soils 
Adult demonstrations 24,502 10 y | 28 1,471] 34,550 
Farms following advice in | 
use of commercial 
fertilizer 125 y | 416 1,524 }170,059 
Farms using lime and lime- 
stone on advice 1,280} 63,702 2 i} 17...| 1 2saeeae ie 
Farms taking better caro 
of farm manure 1,092} 60,225 “+ 2 | 518 1,094} 60,743 
Farms plowing under green- 
manure crops 1,368] 57,165 10 s | 254 1.3721 57,429 
Different farms adopting 
better practice 1971 | 322,005 125 i | 319 1,980]323 ,009 
Sweetclover: 
Adult demonstrations 6341 7,059 -~ 2 | 31 6861 7,090 
Junior demonstrations 4y 27 -- wt ao 4 27 
Farms planting selectedsecd}| 462) 12,300 -- - ier 463] 12,300 
Farms inoculatingforthis crop 542] 11,147 -- i 2 Buu} 11,149 
Different farms adopting 
_vetter practices 1,075 | 30,014 -- 2 109 1,080] 30,123 
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Table 9.--Statistical summary of results of cooperative extension 
work, 192 --Continned. 






Rodents: 


Adult result demonstrationg150 ! 1,545 1,701 
Pounds of poison bait used|141 129,929 129,953 
Marketing: ; 
Membership in cooverative 
marketing association 469 818, 254 857, 148 
Value of products marketed |489 295, 986, 825 97,694,340 
__Value of supplies purchasedl320 |42,924,560 | 18! 45,012 LAI62,57 2 


lincludes a small amount of work in counties without extension agents, reported 
by State club leaders. 
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Construct Table 10 from the followin} 


A conmarison is made of the time and labor required at 123 milk 
plants, 91 of which received the milk in cans from trucks, which is the 
method used at the plants previously described (method 1); 24 of which 
received the milk from tank trucks or tani cars (method 2); and 8 of 
wiich received it in cans from cars switched alongside the receiving plat- 
forms(method 3). 

An average of 1,540 gallons of :iilk per hour and 197 gallons 
per man-hour was received at the plants using metnod 3, 1,565 gallons 
of mill per hour and 384 gallons ver man-hour at the plants using 
method 1, and 1,834 gallons of milk per hour and 1,509 sallons per 
man-hour at the plants using method 2. The nlants that received this 
milk from tank trucis or tanlc cars handled more than three times as much 
per man-hour as the average amount handled at the plants using method 1 
and more than six times the average amount handled by the plants using 
method 3. 

The 91 wlants, which employed an average of 3.9 men per plant, 
received an average of 7,323 gallons of milk daily in 4.6 hours. The 
24 olants, which employed an average of.1.5 men ver plant, received an 
average of 8,102 Mea oie of milk daily in 4.4 hours. The 8 plants, 
which employed an average of 8.4 men ver plant, reccived an average of 
9,145 gallons of milk in 5.9 hours. It required 19.1 man-hours to re- 
ceive the milk by the plants using method 1, 6.2 man-hours by the plants 
using method 2, and 46.5 man-hours by the plants using method 3. One 


hundred gallons of milk were received in 3.3 minutes by the plants using 





o io 


method 2, in 3.8 minutes by the plants using method 1, ena/3.9 minutes 
by the plants using method 3. The method of receiving from tank trucks 
Or cars requires much less labor than does receiving the milk in cans, 
as the wasning and steaming of the tanks are small tasks as compared 
with the washing of the large number of cans. Furthermore, the milk 

is transferred from the tanks to the weigh can or receiving tank by 


pump, gravity, or air pressure, so that no handling is required. 
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sleaentary Statistics | *NOV9 1931 * | 
A INUY ¢ , 

tye ly. & (epartmaal of Ag i 

Rules and Problems in Percentages | | | 

. | “iii Ne t Mach i 

i ens nopenaeououtess BOL EAS. muaatariicaniemninl 


ora Terims used in percentaze are: Base, Rate, pers deen nent 
Difference. 


Tne Base is the number upon which the nercentawe is calculated. 
The Rate is the number of hundredths to be taken, and hence is always an 
stract number. 7 


ne Fercentese is the result obtained from talcing the reQuired per cent 


of the bese, ond is always of the sane denomination as the base. 

Tae Amount is the sum of the bese and the percentaze, and is always of 

the seme denomination as the Dase. 

Tne Difference is the base minus the percentaze, and is always of the saine 
denomination as the base. 

Two of tiese terms must be given to. find a third.. 


| Rule 1. - To find the vercenta:ze when the base and ‘the rate are 
Sliven, imltiply the base by the rate expressed ss a common fraction, or a 
gecimne |. 


mule &. - To find the rete wnen the base and the percenta e are 
given, divide the percentasce by the base. 
Rule 4. ~ To find the base when the percentage and the rate are 


7 


peeve, a.Vice the perceita;e by the rate 


mulé 2. ~. To find the base, divide the amount by 1 plus the rate, 
On taeraigrerence byl) minus the rate. 


A horse cost $250 and was sold <«t a loss of 18%. what was tne 
Souls sor Loe) 


A farmer had 1000 bushels of wheat; he sold to one man 33-1/3% or 
io, ene to-enother 25% of the remainder. How meny bushels did he sell, 
and 2.o0W imeny Dushels remained unsold? 


A fermer had a flock of 800 sheep. He sold 1/5 of thea to one man, 

" 3 : aD pee é a 7 oe oy Es 
200 sheep to another, and 25% of the remainder to enother. ‘shat j» of his 
flocs had ne remaining? 


A souse cost $5000 and rents for $600 per year. The taxes and re- 
pairs are $150 per vear. ‘inet er cent does it pay on the investment? 


A owned 66-2/3% of a ship and sold 25% of nis share for $2000. 
fat Was the value of the ship? 


B lost $6, which wes 15%% of what he had left. How much had ne at 
first? 


i banker, after paving 60% of his debts, found that $3000 would pay 
tae remainder. How imich did he owe a first? 


(over) 


4 4) 3 4, a 
An army lost 11% of its men in battle, and had left 4450 men. aow 
large “es the army at Tirst, end how meny men Were Tost in Sacra? 
Taere cre enrolied in school 125 pupils, of which 55 ere boye ena 
the rémeinder ciris. Vhat per cent of cack? 
ae ef i a 4 - 
4 flock of sheep increased 300, or 15%, in one years: “Row maa 
sheco in tie Tlock at xirst? 
f Perey” Ane Lie oe : ; tales ies as. Fag Pee ees J 
A geined 5% in wel.sht in Januar;, and lost So in Weignt mim ouri 
what is tac relation of his wei.ht lierch 1 to Bis weignt Jangemrde 
: sich te 4 re 
A men owning 40% of a ship sold 53-1/3% of his share for $2000. 
inet is’ tie velue of the shin? 
A mill is worth 4% less tlinn a fori, end the ferm is worth 16% more 
Bs: a Srrse EAN @ . ne over or ne Howse u LES rors 
than ) AA" Lot T t snd lot traded it for a 
2 tapercat in the mill, oad thereby los S412. Fie the. value of cach. 


Tins 


226 amount said the teachers in a district is 34740; Wheat alias. 
8 Way eee mast BG acsessed tor the tenchcrs! fund if the eostsol Golivea 
the ta is) 267 
a OOok .boucht ot $1.23 wes sold «+ a profit of S04. Por Ror mee. 
og LE. sold? 
tc totel value of Argentine exports en néd froin alte million 
gold pesos in 1£2G$ to 341 million gold pesos 1S30,a @eeltns-gr: i, 
per: cont. 


bs > 3 a 4 a 
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A statistical Table is an arrangement of data in rows andy ; 
columns according to some definite class sification. Cla Recdiceraen is tHe3) 
Combination of similar or like datum into groups. The ourposé, of, a Table 


is to arrange data in a condensed form to facilitate comparisons. ‘A “table: 10 Eas me 


consists of (1) a number, (2) title, (3) source, (4) legend,o(5) rulings, 


(6) stubs, (7) captions, and (8) contents. nee f 


(1) The purpose of the number is te make reference to the Table 
simple and clear. Ina large Table columns and rows should be numbered 
or lettered also. 


(2) The title should be clear, concise and catchy. It should tell 
exactly what is in the Table, when the data were gathered, or events 


occurred, Where data were collected from; and if possible, the classifications 


made. If title is too long use a main title and a sub+title with different 
sized lettering to emphasize important parts. 


(3) The source of the data should be given. If you are the original 
Collector of the data; it should be noted in the article in which the Table 
anpears rather than in a footnote. Otherwise, a footnote giving the source 
should accompany each Table. 


(4) The legend should tell in what units the data in the Table are 
expressed. If all of the data in the Table are expressed in the same unit, 
then the legend.may be placed above the top ruling or directly under the 
title. If different units are used for different stubs or captions, the 
legend should appear at the head of the column or at the left of the row. 


(5) Each column®r line and cach soace between rows in the Table 
should have a definite purpose. There are several styles of ruling Tables, 
but one should decide upon the style best suited for their purpose and then 
follow it rigidly. 


(6) and (7) Stubs and captions should be arranged in some definite 
order, isc. Chronological, alphebetical, geographical, or according to 
some natural division of the subject matter. The stubs and captions should 
adhere to the definitions or limitations oxpressed by the stubs and captions 
resvectively, and if repeatcd should always bo arranged in the same ordor 
each time. They should be brief, but long enough to be sclf~explanatory. 
They must be rigidly defined. 


(8) Only data that arc closely related should be shown in the same 
Table. All possible repetition of figures in a Table should be avoided. 
Every Tablo should be as simple as possible. Simplification leads to a 
bettor understanding of the contents and brings out more clearly the 
comparisons that are intended. The data should be arranged so that compari- 
sons to be most frequently made can be most casily made. 


Statistical Tables (as eh area 
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(ov) "“Ageregate collections made and Modorted to the Commiésioner 


i: Pn 
Elementary ag HN yt | 35 2 mi 
a |Statistics Saat aia } as {> 
ae TABLE CONSTRUCTION | eee 
\- 1. OCriticise and rewrite the following titles: |. ee 193) a 
(a) "Anounts paid to collectors from the proceeds lca 
etc., cdiring’ tHe fiscal Vorle) © T Aerion/ tung 


of Internal Revenue by collectors of the several districts and Dye 


stann agents. in the Philippine Islands during the calender year 
ended with “December oe 1930.! 


26 (a) How dig should you make a table? 


(bd) How would you construct a table which is too large to go on one page? 


Illustratvce 
(c) Where would you place averages, ratios or percentages in a-table? 
Illustrate. 


3e Plan the stub and caption for a table showing 


(a) The number of insane in hospitals in ‘the United States, by States 


deminer LoD, 1925 and 1950. 


(b) The ve Brreyires of population under 15 years of age in the United 


POuttOp any  Sexennd, colors January, 1930 ‘and 1930. , 


4. A manufacturing concern emoloys five salesmen, each with en exclusive 


territory in which to sell the products of the company. The: executive of the 


company wishes to compare the work of the verious salesmen at the close of 


each month and ae the end of the year. Draw up a table to give this inform- 


ation assuming aieeacn of the five salesmen handle only three items, 
Aa WRtt and fa, * ; 


5. The city officials of Baltimore ask you to present in tadle form data 
based upon the returns of several thousand questionnaires. The officials 
would liko tho tebuletion in such a form that comparisons may be made be- 
tween various sections of tho city, their respective population, and avail- 
oble transportction facilities. ; 


Cem Rancd Cl SO 


Causes of Accidents Resulting in Infection 

















Causes Mok oe : impu-  |intected| Intected|Intected {infected 
of Accidents es Patal tations Cuts | Bruises| Burns Byes 
Nails in Floor ve | Ma 4, Let Peto 53 45 

te canpecei genannten Ney. were dee” Pater a 
i Weng. mote, S ? 
ae ai : “$i, ‘ ue, mina a asi * 
i st, ‘ - et ow 
", ee i 
| Se ae 
8,738 | 346 100 80 


nN a, x 7 
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Ele. Stat. - Table Construction Page 2 


8, Criticises: 
Frequency table showing 


Classified Weekly Wages for Employees in all Mamfacturing Pima cy 


Massachusetts, 1930 





Number and Per Cent of Employees 
Specified Am 


Wage Groups 
| Per Cent 








Under $3 
$3 but under $4 
$4 but under $6 
_~$6 bat under $10.—--—Y 
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WN S60 2 and over 
Total 
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9. Prepare a table to show the farms of Brazos County, Texas, according. to 
size, type of tenure, color of operator and amount of net income per farm 
using the two classes of income, "less than $800 net income" and "over $800 
net income’, Place emphasis upon these four items in the order named. Give 
the table an appropriate title. The data to be placed in the table are as 


follows: 
THE NUMBER OF WHITE FARMERS IN BRAZOS COUNTY, TEXAS 
Size of Farm (Acres) 
Under 40 40-79 85-159 160-319 320-640 
TENANTS 
Less than $800 98 280 106 Hnak 6 
Over $800 Income 14 120 62 120 48 
OWNERS 
Less than $800 62 200 122 9 3 
Over $800 Income 22 114 224 92 36 
THE NUMBER OF COLORED FARMERS IN BRAZOS COUNTY, TEXAS 
Size of Farm (Acres) 
Under 40 40-79 80-159 160-319 ~- 320-640 
TENANTS 
Less than $800 156 382 54 5 2 
Over $800 Income 4 64 16 20 1 
OWNERS 
Less than $800 124 224 70 3 1 
Over $800 Income 14 90 76 16 2 


Over 640 - 


3 
6 


Over640 
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QUESTIONS ON THE COLLECTION OF STATISTICAL TATA Ge ive 


i: , a, 4OOR he 
Outline briefly the procedure necessary to carry on aX statilsti tale th * 






vestigation. | U. 8. Department of Agriculture 
Enumerate the factors or elements which determine Karissa aa 
a S00 a. one Or not ° i sag Serge IE a a re a 


(a) An agricultural experiment station is interested in the marketing 
of tomatoes. The tomato growers contend that the use of fertilizer 
rich in potash tends to toughen and strengthen the skin of the 
tomato so that it may be shipped long distances. You have been 
chosen to plan an investigation which will verify or contest the 
Opinion of the growers. Explain BRIEFLY the steps necessary in 
the preparation for the actual work of investigation. 


(>) Indicate briefly what method of procedure would be most appropriate 
and practical for an investigation into: 


1. Buying habits of women eustomers. 
2« Causes of juvenile delinquency. 


&. Changes in the cost of living in Washington, D. ©. from 
1933 to 1934. 


4. A statistical measurement of recreational facilities in 
2 roral, sub-urban, and urban community. 


5. Relation between rent received and land values. 
(c) Discuss briefly the problems you would expect to encounter in 
constructing a series of monthly average prices for a particular 
commodity in a particular market from actual daily sales in that 


market. 


(a) To what sort of problems are statistics and statistical methods 
inappropriate? 


(a) What tests whould a statistician apply to secondary data before 
using them? 


(b) Name at least ten general sources of secondary statistical data. 


Name and explain the advantages and disadvantages of the various 
methods of collecting data from original sources. 


Explain the outstanding characteristics of a wall-prepared aiestionnaire. 


(eae ae hoa Fae 


7; Oriticise the following biti pie ta on Fila dackessttcick ok PUM | 
eh ee "Dig: Ps lad this “magazine ee cover to ‘cover?! 


(by "What. suggestions do you make’ for “developnens of college 
Pune ree, ‘at your ins stitution?” eo | NS RH: 


‘yg 


Ge): om, pack cotton, corn, wheat’, oats, etc., have you,sold 
‘ 1 the past. year?" Bee ate tit! -: eat 


(a) °° "How , large. is. ee: Paine rene 
(Ce) "Row many, membens of your family have ‘attended gations? 
Ce) "What is the Event of the death ch rate 4 in n. your community?" 
(2) "Name the Keeeent ck on in your city". i 
(h) "What is the rate be oF labor en in your factory?" 

Ce ‘saa a7 asad ‘ie ne defini ieee the follewtiis statistical 


A "regidence':,.for-use in studying housing conditions in 

Washington, D. C. 

(bo) An “Improved pany fe be used. in a fara survey in Maryland. ° 
se dl iz . art F : Pee a we 

hak Sa igi tigi dee eaten 4 So se iene analysis. 

(dq) “A "retail: merchant", for use in a distribution study. 

(e). An."{nsane..person". 


(f) dn "establishment", for use in a census of menvfactures. . 


ae Noa - 
(g) A "criminal". 


pes 


. (a) Distinguish brie fly ,between the library, fi 
methods of obtaining Cate. 


eld and correspondence 


(>) "Data which are primary.im the hands’ of one’ gtatistician may be 
seconcary in the betty of another".. Explain and. give examples. 


ED 


LO. "Heiting of Be seated ha au in mane four purposes". Explain. 


ll. Name the requisites of a good tabulation sheet or schedule. 


Required ilaterials for "Hlenentary Statistics" 
1. Texts 
(a) Mills, F. C., "Statistical Methods Applied to Economics and 
Business". This pook may be secured from several sources, 
including Washington book stores (second-hand or new book 
stores), from friends, or by ordering a new copy through the 
instructor, who in turn will order it through the Bureau of 
Agricultural Sconomics Library. 
2. Suggested Supplies: (may be secured at a book or stationery store) 
(a) a heavy covered notebook in which to file mimeographed material 
and take notes on lectures and on material contained in the 
textbook or other books. 
(b) Pad of graph paper (10 spaces to an inch, preferably blue in 
color). 
(c} Five sheets. of 2 cycle semi-log paper. 


(a) Fountain pen, pencil, ruler, ink and pencil eraser, snd art gum. 


Oe (a) The class meets twice each week from 43:50 to 5:50 P.M., Roll will 
be called, and .wtéendance, non-attendance or tardiness will be 
recorded. 

(bo) If a student is unable to attend a class, the assignment may be 
obtained by phoning Mr. 5. R. Stuuber, Extension 2005, or Mr. 
EF. J, Hosking, Extension 2241, . Both phones are on the District 
63550. 

(c) All sssign-d problems must bo completed before a grade will be 
issued for the course,, Hach individual piece of work will 


receive a full grads when it is completcd and submitted by the 


, 


ee 


[ee 


designated time, but. a deduction of one letter will be made for 
each week, an assigned. problem is late. A reasonable excuse will 


2d 


@ 


accented if. work cannot be handed in on time. 
(ad) The following letters will. be used to indicate the quality of 
work submitted; 
a ~ lixcellent 
B - Good 
C = Fair 
D — Pass 
B= Condition 
F —- Failure 
(s) 5, 10, or 15 minute examinations will be given from time to time 
without previous announcencnt. - An examination of an hour or more 
in length will be given % mid-semester and/or at the close of the 
SEMUST ET. 
(f) Grades on the assigned problems make up about one half of the 


final grade, recitations and short-time quizzes about one fourth, 


and the mid-semestcr and final cexeminations about one fourth. 


” * 


&e VARIABLES -AND, STATISTICAL UNITS 
(OR ee rr ny Fe eer a ee A a a 
(Taken lergely from Day, "Statisticel Analysis", Chapter 2) 

I. The general purpose of statistical inquiry is the analysis and interpreta- 
tion of & variable or variables. (Day, page 10) (Refer to definitions 
of statistical mothod in previous outline.) 

if, Statistics of attributes end statistics of variables. (Yule, first 
several pages of chapter entitled, "Notation and Terminology".) 
Ili. Variables. 
ae Definition. 

iL. A variable is anything that exhibits discernible differences 
of magnitude or of number, i.c., one's pulse, weight, stature 
price of eges, etc. 

A. Single objeest at different times. 

B. Single objects at different places. 

C. Repeeted mensurements of same object. 

D. Single observed element in a number of related objects. 

Ren Ditreringutrrequencies of occurrence. 
(Day, pages 10-24; sce elso Jerome, peges 36-37; 
Mills, pege 14; Chaddock, page 54.) 

b. Determination of veriables. 

1. By tcbulation of individual cases. 

2 By specific measurement. 

oe By computation. (Sometimes called derived variables.) 

Ae Simple averagcs. 

B. Compound varigbles. (Sometimes called relatives.) 

C. Rates, ratios, and coefficients. (See Jerome, 
chapter 8; also Crum and Paton, "Economic Statistics", 
pages 152-154.) 


cs Types of voriables. 


1. Continuous, approximetely continuous, and discrete. (Chaddock 
poses 72-75.) 


2 Independent and dependent. 


Oo. Related and unrelctcd. 


IV. Statistical units, 
a. Definition. 
b. Necessity of a clear-cut definition of the statistical unit. 
c. Types of units; (Day, pages 18-23.) 
cite Heshima Obi eee, 
2. Producca commodities. 


A. Simple. a 
I. Physical. 


Il. Pecuniary. 
B. Compound. 
C. Abstract. 
Oe Institutional objects. 


d. No serious ‘problem crises in defining naturel objects, but 


A 


considerable difficulty is encountered in produced and institutional | 


objects. 
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THE COLLECTION oF: SHADTSTICAL DATA 


en at ee len aaa 





Predetermined plan of procedure. | (Jorome, pages 290-292; Secrist, 
rovised edition, pages 47-53; Chaddock, nagos 371-374). 


Ae Purpose of the investigation, 


De Determination whother tho problem as formulated londs itself 
to statistical treatment. 


C. Examination of available literature’ and proviously collectcd 
data. (Secondary data). 


Le Types of data nocessary for the problem, analysis or 
solution. 

Ze: Are the data available in suitablo form? 

3. Arc the data adequate for the problem? 

4, Have the data the required degree of accuracy, 


consistency, and. comparability? 


ie Proportion of problem which can be solved with 
secondary data; with primary data. Consideration 
must be given to time and money. 


ds Choice of methods to be used in obtaining facts from sccondary 
sources; from primary sources. 


Se Sclection of working force to collect secondary data; to 
collect primary data. 


ie Preparation of the neccessary forms and instructions for tncir 
use in the field by the working force. 


Instructions for editing the schedules aftcr they are returned 
by the cnumerator or Rene informant to the statistician. 


ee 
24 


Mcthods of Collecting data. (Note reforences below.) 


De Library method. 

Dd. Field method. 

tee Office or correspondence method. 
Hs Compulsory, 
ae Cooperative. 


Library method. 


Ve Definition: The library method involves the use of secondary 
sources, of compilations of facts prepared by some previous 
investigator. (Jcorome, pages 292-294; Chaddock, pages 392-394; 
Crum and Patton, Chaptor III; Day, Apnendix B, pagcs 389-392). 


LDS 


Tests to be aoplied to secondary date before they are used. 
. (These tests listed or discussed in most texts. ) 


ihe Are the data homogeneous throughout the period for 
which they are available or the périod for which they 
are to be utilized? 

ee Is the validity of the data affected by an intentional 
or an unintentional bias? 

36 Are there other clements of inaccuracy, duc, for cxample, 
to the imperfection of the sources or of the methods 
usod in collccting the data? 

ae. To summarize, arc the data as adequatc for the problom 
in hand as data which might be obtaincd from primary 
sources? 

IV. Ficld method. (Jerome, pages 294-299; Chapin, "Ficld Work and Social 
Rescarch", Chap. Y¥.) 
Qe source of data. 
1. Official records: “birth, death, and marriage ccrtifi- 
‘cate records. 

ae Private records: private accounts, Cost-of-living 
budgets, ctc. 

Be Individual unrecorded knowledge. (U..5.D.A. Bulictin 
1020). 

4. Direct observation. 

De Personnel of the investigating or working force. 


sate 
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oe 


Personal charactcr of workers. 


Standards for efficiency. ‘ 
A. study of conditions under which inquiry is to 
bo madce 
B. Definition of the statistical units. 
I. Appropriateness for purpose of study. 
blige Clarity. 
Itt. Measurability. 
LV. Comparability. 


Forms to be uscd. 


Ce Scope of inquiry. 
stoop Complete. . 
Potvin Watawlatc baa rp Way 


Office or correspondence method. (Jerome, pages 299-205; Chaddock, 
pages 374-395; Day, pages 383-388; Crum and Patton, Chapter IV; 
Lovitt and Holtzclaw, Chav. II). 


Qe Definition: The office method .involves the substitution of 
inquiry by mail or by other means for field investigation. 


be - Types of questionnaire studies. 
l. Questionnaire - cote vies filled in by a reporter. 
2. Questionnaire ~ schedules filled in by an informant. 
de Questionnaire - schedules mailed to and filled in 


by an informant and later checked by an enumerator. 


Ey Questionnaire dere fillod in by a reporter. 
l. Success of thig mcthod doponds upon: 
Ae Personal ability of the individual making the 
intervicw. 
Be Personal qualities of interviewer -- tact, 


diplomacy, courage, intellectual curiosity, 
integrity, otc. , 


Gs Degree to which he understands: 
I. The problem wpon which he desires 
information. 
It. The reactions of those he intorvicws. 
D.. Accuracy with which hes 
I. Interprets information supplicd. 
Ile Records and remembers facts submitted. 
B, Form of rocord upon which answers are vut. 
d. Questionnaire schedule fillcd in by an informant. 
l. Success of this mothod depends upont 
A... Locating and addressing questionnaire to those 


who have access to the facts. 


B. Definition and precise statement of what is wanted. 


ws dus 


C. Data requested should be as far as possible 
a matter of record rather than of opinion. 


D. Formulating the questionnaire in such a manncr 
that the units in which the data are measured 


EM SIT ras 


T. “Sane as those in current use. 


Teles Simple rather than’ being composite or 
expressed as ratios 
E. Ability of questionnaire to overcome indi nce 
and reluctance of the anaes Ny to sive =a 
mation which may bes 


Betas 

Tene des 

ane 
ie Gonfidential. 

TL Difficult or costly to assemble. 


IIt. Of value to comoctitors 


De Form and nature of qucstionnaire. 


le 


Explanatory letter should accompany the questionnaire. 


A. The letter should state the purpose for which 
information is being collected. 


B. It should quote the authority or auspices 
under which investigation is being made. 
Assurance should be given that inquirics are 
made according to the provisions of the law, 
or if voluntarily taken, with hope of throwing 
light on some problem. 


Bhs It should give some inducoment for an immediate 
reply. 


D. It should promise a copy of results of the 
investigation to the informant. 


E. Promise snould be made to the informant that 
no individual data will be disclosed -- onl: 
totals and averages will be published. 


Questionnaire should be accompanied by an Bicreaced 
and stamped (or franked) envelope. 


Form of questionnaire. 


A. If.possible the questionnaire should be of a 
Convenient size to carry and send without folding. 


a 
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If possible it ‘should conform in size to some 
one of the standard filing devices, i.e., 


oe x ese es role inches. 


“gael ty of paper should be such as to permit 
‘use of “ink, sufficiently durable to stand 


handling cand sorting without replacement. 


Gade ay eter ton should be given to the spacing 
and kind of type used in printing. . 


Numbor or letter each question or item in 
schedule to render easy identification and 
facilitate tabulation, 


Experiment with sample questionnaires in a 
restricted locality to detcrmine coverage, 


omissions, Grrors;: etc. 


If possible, it is desirable to furnish a 


‘duplicate for the records of the informant. 
4, Form and nature.of! questions. 


‘Units of. measurement.'should be clearly indicated, 


accurately defined, and should conform with 
Common usage. Units may appear at beginning, 
in’ body;°or ationd of questionnaire. For 
interview questionnaire, at beginning; for mail 
questionnaire, in proximity to enttics to which 


-they relate. Explanation of units should include 


a statement of the degree of numerical accuracy 
aurea in answers. 


Tne general appearance of questionnairo should 
not be crowded. Allow sufficient space for 


completion. Rolated questions should be grouped 


together, © 


“False or inaccurate answers. should be guardod 


against by having questions, so far as possible, 
corroboratory. 


Questions should be simple, definite, clcar, 
courteous, diplomatic, cas; to answer, not 
inquisitorial. Inquirer should prevent cvasive 
or double interpretation type of questions. 
Use'yes" or "no", "number" or "amount", or chock" 
qicstions. Use Pow questions; the fewer tho 
questions, the greator the percentage roturn. 


As a rulo, the making of arithmetical calculations 
such“as-totals, ratios, porcentages, etc., snould 
be reserved: for the statistical organization. 


Cie te 
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Fi .. , Rulings and bolumner arrangement should ve simple 
‘yang definite to prevent misplacing of items. 


G. In every possible way reduce the task of the 
informant to. a minimum in order to receive 
. Maximum returns. Ask informant to sign the 
' questionnaire. This tends to increase tne 
accuracy of his report. 


f. Distribution of mail questionnaires. 
le To whom shall questionnaires be sent. 
ile ‘ ‘Method of. sampling to be used. 
- &+. . All questionnaires to be sent out at the same time. 
3. _ Detormine clsetnaeaate after which questionnaires will 
‘not be used. ‘This aids in tabulating. 
“g. - Return of inail,, questionnaiges. 
iy Success will, probably, attend project if 
( Ae... Informant.is.impressed with necessity of his 
completing | and returning the questionnaire. 
ans Mandatory . power possessed. 
Le ~ “Degrec, of cooperation between informant and 
inquirer is fairly high. 
hor “Editing of mail questionnaires. 
Le Pep aaailac ke a oditing and revision. 
Ae. “(Editing is ‘reduced to a minimum if questionnaire 
is ‘properly. made out. 
Oe Purpose of.editing is to check: 
A. Accuracy... | 
B.. , Consistency... 
Tole Uniformity of expression. 
ath Compléteness. 
S. ‘Baiting. 
.. A... .As a rule the editor accepts as final the roplies 


_ entered upon the schedule, but if there is a 
_ presumption of error he attempts to verify the 
answer. 


eer 
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B. Errors ghould be noted in a distinctive mannor 
or color on the questionnaire. 


Ce Errors of omission, additions, false ontr;, 
and confusion of items may be readily corroctcd 
.: by editor. .Alteorationg should be made only in 
Case of an unmistakable errors: 


De: The degree to which omissions may be tolcrated 
should be determined before beginning of cditing, 
Study remainder of schedule and determine 
whether it is a represontative: sample. 


i = Paitine shcet, 
Ly Ss gata en ch Coa 
dee : To 


classify, arrange, and summarize in ensilz 


accessible form the answers to the questions 
with whith the inquiry is concerned. 


ee Mcthod. 


As ier relaminary Analyze the factors in tho problem 
"Investigated. Intelligent tabulating begins 


with making cditing sheet such as to economically 
utilize results of inquiry. 


‘Be Process of tabulation. 


T. “ oe 


t. 


IT. 


cite Necessary budgot 


Form of oditing shect. Usually columnar 
in type divided into spacing with »vropor 
: headings, “rows numbered identically with 
questionnaire mumber, space for computing 
percentages, ratios, ctc. 


Tabulation in table. 


Mechanical tabulations. 


Qe Various devices. 
‘he Punch card. 
(2) Key punch. 
(3) Sorting machine. 
(4) Total and listing machine. 


for financing of investigation. 
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lL. NATURE AND USES OF STATISTICAL METHOD 
fete Sabet VA Si Rr tat a MRT Ii Bed hs del et an car dead 


_i..Meaning cf the word, "statistics". 


Wt dy 


a. Origin of the word, "statistics". 


1. "Statistics" appears to be derived from, the Italian, 
“ragione di stato", practical politics, and "statista™, 
statesman. 


sit Historicel development of the word, "statistics". 


I. "Statistics is the science that teaches ,us what is the 
political arrangement of all the modern states of th 
known worid". This is considered one of the earliest 
known definitions of "statistics*. (Noted in "The 
Elements of Universal Erudition", J. F. Bielfeld, 1770. 
From Yule, “An Introduction .to the Theory of Statistics", 
page 1.) 


7. A wider definition appears in. the preface to "AK Political 
Survey of the Present State of Europe”, E. A. W. Zimmerman, 

1787. He states that "that branch of political knowledge 

which has for its object the actual and relative power of 

the several modern states, the power arising from their 

. natural advantages, the industry and civilization of their 
inhabitants, and the wisdom of their governments, has been 
formed.....into a separate science". (From Yule, page 1.) 


5. The early exposition of the noteworthy characteristics of 
the state, or "statistics", was preponderantly verbal. in 
time "statistics" acquired a more narrow meaning, viz., the 
exposition of the characteristics of a state by numerical 
methods. 


4. The word “statistics” was trensferred to those data with 
which it operated, such as vital statistics, economic 
statistics, etc. 
5. Today, the term statistics is used somewhat indiscriminately 
to refer to any one of three concepts - statistics, statistical 
method, and statistical theory. 
II. Explanation of the modern concepts of "statistics". 


As OCAULIStics or statistical facts. 


1. Quantitative deta affected. to a marked degree by a multiplicity 
of causes. (Yule, page 5.) 


oe. Aggregates of facts numerically expressed. (Secrist, "An 
Introduction to Statisticcl Method", page 10.) 


i g. m 4 
b. Statistical method or technic. 


ea enS Pronelpines ‘science of counting. " (Bowley, "Elements of Statistics"; 
Eee ae) 4th edition, pege’ 3.) 


Be The elucidation of quantitative date affected by a. multiplicity 
- of canses. (Yule, page 5.) 

3. The term "statistics", when used to designate a brench of study 
implies an cxposition of certain methods employed in presenting 
end interpreting the numerical espects of a given subject. 
(Davies, "Introduction to Economic Statistics", page 3.) 


4. The method of judging Collective natural or social phenomene 
from the results obtained by the analysis of an enumeration 
or collection of estimates. (King, "Elements of Statistical 
Method", page 23.) | Net op 


The principles of the collection and the anelysis of numerical 
data and the accurcte and effective presentation of such data 
end the results of their analysis. (Jerome, "Statistical 
Method",. page 2.) . 


cn 
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e. Stetistical theory. 
1.' The exposition or stetisti eel methods. (Yuite’ page 5.) 


2. Mathemetical and economic principles which underlie and justify 
statisticel metheds. (Jerome, page 1.) 


Tif. The uses of statistical method. 
a. Pre-eminent e¢auses for modern importance of statistics. 
1. As listed by Jerome , pages 3-56 
- Ki -THIS “is “én age of large numbers. 
B. Modern scicnce demends its theories be besed on facts. 


C. Business is becoming more and more a matter of 
scientific procedure. 


Pee As ‘listed by Days Mebatisiic el analysis", peges. 6-8. 


Ae Growing; necd of eo De precise measure CTU ant in human 
afte. Eon atc Phe 


B. Spread. of the modern: scientific. spirit. 


C. Statisticel method is the only science able to study 
sociel complexes. 


ea 
be Application of statistical method. 
1. As listed by SR a in 5-7. 
st ae A. Analysis of social phenomena. 
Be Beonomic Secbste eh tia: 
C. Commerotal and political use. 
I. Public administration. 
II. Internal and external business statistics. 


2. As listed by Chaddock, "Principles and Methods of Statistics", 
pages 31-39... . : 


A. Statistics: in.the service: of: social. sciences. 
I. Dependence of tie social sciences on statistics. 
B. Service of statistics, to economics and sociology. — 
C. Statistics in ee service of education. 
3. As ete: by imilis, metatiatiost Methods" , Chapter I. 
Ce Rédivias tes ates lanes in AN ah study and practice. 


1. Constructive imagination, intellectual integrity, capacity 
for careful work, and knowledge of subject matter. (Jerome, 
pages 9-11.) 


2. Good judgment, broad knowledge and experience, and common 
; sensé are the most valued possessions of a statistician. 
(Chaddock, page 31.) 
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QUESTIONS ON. 
THE NATURE AND USES OF STATISTICAL METHOD.“ 


Outline the method of coniine a Tadenane of “tders and concepts. What 

proportion of this process is quantitative? 
(2) Compare the development. of: the methods hee cee alae with the growth 
of nations. 


is P set ei a TARE eh rie leet bs ee 4 
(b) How can statistics be used as an aid in’ the development of « powerful 
nation? 


Criticize: 


t 


(2) "Stetistics may, for instance, be cellcéd the science of counting". 


(bo) "The term 'statistics' when used to designete:a branch of study 
implies an exposition of certain methods employed in presenting and 
AUST EEC ES the numerical aspects of a given subject". 


Distinguish between sta tistic sal Teews, statistical theory and statistical 
methods. With which are we dealing in this course? 


& 


Distinguish’ between accounting Sn ee. 


Name ‘and explain the.reasons for the modern importenee of statistics to 
students of &¢ Se a gil end economics. : 


What evidence is. there to Binbees “he contention that there is an increasing 
need for the development of statistical stience in’ agriculture? 
What conercte illustretions can be given of the use of statistical method 
in agriculture? ‘In business? .In scciological study? :In the administre- 
tion of the laws of economic Bene Samer! In mene conflicts? 


What relation is there between the Aga that intalienwies integrity 
is an essential for statistical practice end the frequently heard assertion 
that “onything cen be.-proved with sguros"? a 


Wheat personal quclities are recuisite for success As an agricultural: 
stetistician? Are the same cuclitics necessary in a student of.statistics? 
Why? 


“a 


TEXT aNL REPERUNCSS 


Text: Mills, F. C., "Statistical Methods Applied to Sconomics and Business". 


Suggest hkeferences: 





American Telephone and Telegraph Co., Statistical Methods Series No. 1, 
issued by Chief Statistician; “Introduction to Frequency Curves 
and Averages"; “Statistical Analysis and Projection of Time Series"; 
also "Graphical Method of Smoothing a Series of Frequency Curves". 
Bailey, W. B., and Cummings, John, “Statistics. 


Bowley, A. L., "Elements of Statistics"; also, “An Elementary Manusl of 
Statistics" (Various editions). 


Brinton, V. Cs, "Graphic Methods for Presenting Facts", 

Brunt, David, "The Combinition of Observations". 

Burgess, Re Wo, “Introduction to the Mathematics of Statistics". 
Chaddock, Re ‘H., "Principles und Methods of Statistics". 
Chambers, G. G., “An Introduction to Stutistical Analysis". 
Chapin, F, S., "Field Work and Social Research". 

Coolidge, J. L., “An Introduction to Mathematical Probability". 


Crum, W. L. and Patton, A. C., “an Introduction to the Methods of Economic 
Statistics". 


Duvenport, C. B, “Statistical Methods, with Speci:l Reference to Biological 
Verinti on" ° 


Di.vies, G Re, “Introduction to Kconomic Stiutistics"™. 

Davies, Ge Be, ne Crowder, W. F., “Methods of Statistical analysis". 
Dawson, Shepherd, “an Introduction to the Comput:tion of Statistics". 
Day, Ee. Ee, “Statistical Analysis", 

Hdgeworth, F. Y., ‘Methods of Statistics". 

Blderton, W. P.,: “Frequency Curves snd. Correlation", 


Elderton, Ws Ps, end Ethel M., “Primer of Statistics". (An introduction 
into laboratory pr:ctice, ) 


Ezekiel, Me. J. B., “Methods of Correlation An:lysis". 
Paik, L. Sap “The #rinciples of Vital Stutistice™. 


Fisher, Arne, "The Theory of Probsbility"; also, “an Elementary Tre..tise 
on Frequeney Curves", 


Be! ee ee 


Fisher, Irving, "The Making vs Index Numbers; a study of eHest varicties, 
eel arena: reliability", (Several; editions available: | 


whet i 
Forsyth, Rages "An try weanestod to the Mathomat iat Analysis. of Statisticy. 


eee He Ey “Statistics in Psychology ahd; Banca: Touts 
Gavett, G. I., “A First Coursé in Statistical Methoa", 
Giddings, P. Hi; "Scientific Study of .Human Soci styl: 
Giffen, Robert, "Statistics". if pa CAs 


regory, ©. a. and Henfrow,.0. W., "Statistical Method.in Education .and 
ee yenoyo ay (Several pa ienei: 


Sriseamyr Ue ran Introduction to Mathematical Analysis" 
Haskell, A. C., “Graphic Charts in Business". 


Hoffman, F. L., “Insurance Science and Economics". (Note Chapter 9 on 


application of averages. ) ee ae os 
Jerome, Harry; ."Statistic.1.Method”. Raita & 


Jones, As L., "Logic Inductive and Deductives ..an, Ra Mt to..Scientific 
Method e 


‘Jones,:D0. Ce, "A Pirst Course:in, Statistics". eee ae aie 


Jordan, D. F., “Business Forecssting" 


Karsten, Kuirl G., "Charts and Gr ephe'. a 
Kelly, Tramn oar "Statisticsl Method". 

Kent, F O.,! "Ble scene eee St.tis tics. ‘ | : 
Keynes, J. M., “A Treatise on Provani tity" 


King, W. I., “The Elements of Strtistic..1 Method". 


Koren, John (Hditor), "The History of St.tistics; Their Development and 
Progress in Many Countries", . 


Lipka, Joseph, "Graphienl and Mechunics1 beaut ene: 

Lovitt, VW. V. end Holtzclaw, H We "Statistics". . 
Marshall, VY. C., nghaaniosas Method ate (8 tc baice holm alana ie 
Bern sins th Richmond, "Statistics bea Sodiotoss™, x ‘ 


Meitzen, august, "History, Theory and Technique of Statistics", 


Merriman, M., “a Textbook on the Method of Le.st Squares". 


me we ee 


Pra Mee 
fitchell, Wesley C., Bulletin 284, Bureau of Labor Statistics, "Index Numbers 
of Wholesale Prices in the United States and Foreign Countries, 1921" 
(Revision of Bulletin 173). 


Mitchell, Wesley C., "Business Cycles". 


Moore, Henry L., "Forecasting the Yield and Price of Cotton", "Economic Cycles: 
Their Law and Cause" and "Generating Economic Cycles". 


Newsholme, Sir arthur, "The Llements of Vital Statistics". 

Pearl, Raymond, “Medical Biometry and Statistics". 

Pearson, Karl, "Tables for Statisticians and Biometricians". 

Pearson, Karl, “The Grammar of Science, Physical". 

Riegel, Robert, "Elements of Business Statistics". 

Kietz, H. Le, ed., “Handbook of Mathematical Statistics", 

Rietz, H. L., monograph on "Mathematical Stsatistics". 

Rugz, He 0O., “Statistical Methods applied to Hduc:.tion". 

secrist, Horace, “An Introduction to Statistical Methods", 

Secrist, Horace, "Readings and Problans in Statistical Methods". 

Slichter, C. S,, “Hlementi.ry Mathematical Analysis" (Various editions). 

social science research council. Advisory committee on social and economic 
research in agriculture, “Reseurch Method ond Procedure in Agricultural 


Economics" (2 volumes). 


Thorndike, Ek. L,, “An Introduction to the Theory of Ment:l and Social 
Measurements" (Various editions). 


Tippett, L. H. C,, “The Methods of Statistics" (An introduction mainly for 
workers in the biological sciences). 


Wallace, H. A, and Snedecor, G. W., “Correlation and Machine Calculation", 
ames, lowsn, lowa Stuste Colluge of Agriculture and Mechanic Arts. 


Walsh, C. M., "The Measurement of Guneral Exchange Value". 


Weld, L. D., “Theory of Errors and Least Squares", (Excellent introduction 
to measurement and properties of crrors, with examples. ) 


West, Curl Js, “Introduction to Mathemtical Statistics", 


TWhtople Goss "Vigal Statietics, 


Whitokiur, Be.T., ond Robinson, G., “The Calonulus of Obsorvutions", 


Yule, G. U,, “An Introduction to the Thoory of Statistics". (Seversl cditions 
cvailable. Excellent bibliography at the end of exch chapter. ) 


Zizek, Franz, "Statistical averages" (Trinslated by Warren M. Persons). 


Le 
ped 


a ij a ae kin - me —~ +} 


oe 
ovh! Hue ae dag eis as 


9 
a in tec 


ty dite & Wes mae 
bi a ee 





oe 


Ve. 


Predotorminod plan of procoduro.s (Joromt, pages 290-292; Secristy, i 


rovisod ‘edition, pagos 47-53; haddock, nages 371-374). tee 


de 


de 


o) 
is* 


Purpose of the cnvcavmeatson. 


Detcrmination whether tho problem as fontiutad ea Lenae itsolf 
to REPL ESR treatment. ete 


ee amiaahian of Beed vans literature and previously collected 


data. (Secondary data). 


ie Types of data tedeeaheys for thé problem, analysis or 
solution. 
5 Bs Arc the data available in suitable form? 
Be Arc the data adequate for’ the problem? 
4, ° Have the:data the required degree Ae acCuraey 


Consistency, and comparability? 


oe Proportion of Pa eg which can be solved with 
secondary data; with primary data. Consideration 
‘must be given to time and money. 


Choice of methods to be used in obtaining facts from sccondary 
sources; from primary: SOUrC C'S. “ 


Selection of working force to collect secondary data; to 
collect orimary data. ; me 


Preparation of the neccessary forms and instructions for thcir 
use in the field by the working force. 


Instructions for cditing tho schedules aftor they are roturncd 
by the enumerator or other informant to the statistician. 


Mcthods of collecting data. (Note references below.) 


Qe 


“ 


ey eee te 

Ficld method. 

Office or Correspondence method. 
1. Compulsory. vi 


ee Cooperative. 


Library method. 


Ve 


Definition: ‘The library’ method: involves the use of secondary 
sources, of compilations of facts prepared by some previous 
investigator. (Jorome, pages 292-294; Chaddock, pages 392-294; 
Crum and Patton, Chaptor ITI; Day, Apnondix B, pages 389-392). 


IV. 


De 


Pe 


Tests to be applied to secondary data before they are used, 


(These tests” listed or discussed in most texts. _ 


As Are the Hats. ‘salle geneous throug doused, “the period for 
which they are availablé or the period for which they 
are to be utilized? 


: Is the walaatty of tho data affected by an intentional 
or an unintentional bias? 


Be Are there other clemcnts of inaccuracy, duc, for cxanple, 
to the imperfection of the sources or of the methods 
uscd in collocting the’ data? — 


‘ 


4. To summarizc, arc the data as adequate for the. problem 
‘in hard'as data which might be obtained from primary 


sourccs? 


Ficld method, (Jorome, pages 294-299; Chapin, "Field Work and Social 
Roscarch", Chap. Y.) . i ; 


8S. ORs to “he nsedy Hee 


Source of eagle 


Ope WOE Tae ies. sodeneus ae death, and marriage certifi- 
cate. records. . . 


eh: Private :-records: private accounts, ‘cost-of-living 
budgets, otc. 

3. . Individual unrecorded knowlcdge. (U.S.D.A. Bullotin 
1020). . 

4. Direct ovservation. 


Personnel of the investigating or working force. 


1. © °+ Personal character of workers. 
2. ‘Standards for efficiency. °° °° ES 
A. Study of conditions unéor which inquiry is to 
be made. 
B. Definition of the statistical units. 
I. Appropriateness Yor purpose of study. 
Dis Clarity. 
ill. Measurability 
a eames a a 


—o- 


Scope of inquiry. " ah 


ty: Complete. 
2. .° Partial.’ 


Office or correspondence method. (Sorome, pages 299-305; Chaddock, 
pages 374-395; 
Lovitt and Holtzclaw, Chap. ITZ). 


an 


ey. 


Ske 


Day, pages 383-388; Crum and Patton, Chapter IV; 


‘Definition: The office method involves the substitution of 


inquiry by mail or by other means for field investigation. 


Types.of questionnaire. studies. . 


“ 


l. Questionnaire —- schedules filled in by a reporter. 
pe Questionnaire ~ schedules filled in by an informant. 
Be Questionnaire ~ schedules mailed to and filled in 


by an informant. and later. checked by an enumerator. 


Questionnaire schedule filled in. by a reporter. 


le Success of this method depends upon: 
Ae Personal ability of the individual making the 
intervicwe. . 

Be Personal qualities. of interviewer -- tact, 
diplomacy, courage, intcllcctual curiosity, 
intogrity, ctc. 

Cy _ Degree to which ho understands: 

I. The problom upon which he desires 
information. 
II. The rcactiong of those he intorvicws. 

D: Accuracy with which he: 

I. Interprets information supplied. 
Ite Records and remembers facts submitted. 

E. Form of record upon which answers are put. 


Questionnaire schedule filled in by an informant. 


by Success of this mcthod depends upon: 


A. 


Be 


Locating and addressing questionnaire to thoso 


‘who have access to the facts. 


Definition and precise statement of what is Wanted, 


ee. 


Os Data requested should be as far as possible 
a matter of record rather than of opinion. 


De Formulating the questionnaire in such a manner 
that the units in which the data aro mcasured | 
ares | 
I. Same as those in current use. 
Lis. Simple rather than being composite or 


expressed as ratios. 

E. Ability of questionnaire to overcome indirfcrence 
ani reluctance of the informant to give infor- 
mation which may bes 
I. Confidential. 

Ti. Difficult or costly to assemble. 


TII,° Of value to Comoctitors. 


Form and nature of qucstionnaire. 


1. . Explanatory letter should accompany the questionnaire. 
Ae Tae letter should state the purposo for which 


information-is being collccted. 


B. It should quote the authority or auspices 
under which investigation is being made. 
Assurance shoul be given that inquirics are 
made according to the provisions of the law, 
or if voluntarily taken, with hope of throwing , 
light on some problem. 


C. It. should give some inducoment for an immediate 
reply. 
D. It should promise a copy of results of the 
investigation to the informant. 
1 
ee: Promise should be made to the informant that t 
no individual data will be disclosed -- onl: ) 
totals and averages‘will be published. “ 
2. - Questionnaire should be accompanied by an addressed 


and stamped (or franked) envelope. 
de Form of questionnaire. 


A. If possible the questionnaire should be of a. 
convenient size to carry and’send without folding, 


4. 


au j sd Bes 


B: If possible it should conform in size to some 
“>, one of the standard filing devices, i.e., 
5 x 8 manana’ 84 x ll inches. 


Gia isms Quality of paper should be such as to permit 
use of ink, sufficiently durable to stand 
handling and sorting without replacement. 


Ds. Careful attention should be given to the spacing 
and kind:of type used in printing. 


Be Numbér or letter each. question or item in 
schedulo to render casy identification and 
facilitate tabulation. 


F. Experiment with sample questionnaires ina 
restricted locality to detcrmine covcrage, 
omissions, errors, .¢tc. 


Go If possible,.it-is desirable to furnish a 
duplicate for the records of the informant. 


Form and nature of questions. | 


Ad ‘Units of measurement should be clearly indicated, 
accurately defined, and should conform with 
Common usage. Units may appear at beginning, 
in body, or:at ond of questionnaire. For 

interview questionnaire, at beginning; for mail 
“questionaire, in proximity to entries to which 
they relate. Explanation of units should include 

« a statement of the degree of numerical accuracy 
expected in answers. 


B. “Tho general appearance of questionnaire should 
not be crowded. Allow sufficicnt spacco for 
Completion. .Roelated questions should be grouped 


. together. 

C. False or inaccurate answers should be guarded 
against by having questions, so far as possible, 
corroboratorye 

D. Questions. should be simple, definite, clear, 


courteous, diplomatic, casy to answer, not 

pata heihonaatanklaxor should prevent evasive 
rc double interpretation type of questions. 

eae on Wno', "number" or "amount", or "checkt 

questions. Use fow questions; the fewcr the 

questions, the-greator the percentage roturn, 


Ee As a rule, the making.of aritnomctical calculations 
such as totals, ratios, percentages, ctc., should 
be reserved for the statistical organization. 





-6- 
Be = Rulings and columner arrangement should be simple 
and definite ‘to prevent misplacing of items. 


G. In every possible way reduce the task of the 
‘informant to.:@ minimum ‘in order to receive 
‘maximum returns. Ask informant to sign the 
questionnaire. This tends to increase the 
accuracy of his report. 


f. .-: Distribution of mail questionnaires. 


1. To whom shall questionnaires. be sent. 
Ae . Method of sampling to be used. 
Ge - All: questionnaires to be sent: out at the same time. 


36 Determine closing date after which questionnaires will 
not be used. This aids in tabulating. 


on Be Return of mail questionnaires. 


i: Success Will probably attend project if 
As Informant:is impressed with necessity of his 


completing and returning the questionnaire. 


B. .. Mandatory power. possessed. 
C. Degree of cooperation between informant and 


inquirer is fairly high. 


h. Editing of mail: questionnaires. 


is Necessity of checking, cditing and revision. 
Ae ' Editing is reduced to a minimum if questionnaire 


is properly made out. 


Ro Purpose of editing is’ ‘to check: 
A. 7 sconteegt | 
B. Consistency. 
C. Stommesnee pedteateroseion: 
D.  Completenoss? «. 
3. Editing, : 28) 
A. As a*rule the editor accepts as final the replies 


entered upon the schedule, but if there is a 
presumption. of error he attempts to verify the 
answer. 


Je 


er, 


veh Errors ghould be noted in a distinctive manner 
or color on the guestionnairce. 


C. Errors of omission, additions, false cntry, 
and confusion of itoms may be readily corrocted 
by cditor... Altcorationg should be made only in 
casc of an unmistakable error. 


D. The degree to which omissions may bo tolerated 
~ should be determined-before boginning of cditing. 
Study remainder of schedule and determinc é 
whother. it is a reprosentaétive sample. 


Hditing snhect. 
is Function. 
ie To classify, arrange, and summarize in casily 


accessible form the answers to the questions 
. With which the inquiry is concerned, 


au) 


. Mothod. 
‘AG Preliminary: Analyze the factors in the problem 
investigated. Intelligent tabulating bdcogins 
With making cditing sheet such as to economically. 
utilize results of inquiry. ; 


es Process of tabulation. 
1 Form of editing shect.. Usually columnar 


in’type divided into spacing with propor 
headings, rows numbered identically with 
-quostionnaire mumber, space for computing 
percentages, ratios, ctCs ; 


n. Dba atin in table. 
Ti. Mechanical tabulations. 
De Various devices. 
(1) Punch card. 
(2) Koy punch. 
(3) Sorting machino. 
(4) Motal end Listing macsine. 


Necessary budgct for financing of investigation. 
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“TABLE CONSTRUCTION AN RY 


of ‘the: data ‘in’ “peble form is ens a EoAOS: ical, step. 
after” the “sorting aad: counting: are i a 


aS 


Definition of "tablet. hi awe 
A table Ug <a triumph” ‘Ole tee rroltsy and tecanique, a master- 


a 


piece 


of économy of space’ combined with ‘a. maximum of 


clearly a Bacciereiam Piles aa page 28) 


III. Types of: tables. 
General—purpose Grito table. 


IV. 


vs ae 


D. 


d. 
ee 


As 


“Phe Zeneral-purpose table is soeteua to bring 


together in tne most convenient’ and accessible 


form all the data bearing upon a given. topic. 

(Day, pages 404-405). 

The general-purpose table is designed mainly as a 
source of fundamental data, ziving summations of 
individual items taken from original schedules and 
classified under a variety of categories. 
(Cnaddock, page 404). 

The zseneral-purpose tadle is a repository of facts 
compiled on some seneral topic for a particular time 
or period of time. (Sutcliffe, "Elementary Statis- 
tical Method, page 37). 


Special~purpose (secondary) table. 


1. 


A special=purpose table is intended to throw into 
relief relationships of special significance in a 
given study. It is a record of the results of a 
statistical analysis. (Day, page 405). 
Special~purpose tables are usually compiled from the 
data contained in the zeneral purpose table and are 
arranged to emphasize the analysis of the results of a 
special study. (Sutcliffe, pages 48-39). 


Complete cross-classification table. 


1 


It is one which indicates for each subclass of any one 
of the two or more classifications, the apportionment 
of the given sudclass on the basis of any one of the 
other classifications appearing in the table. 

(Jerome, page 32). 


Partial cross-classification table. 
Partially subdclassified table. 


Structural elements of a Table. 


@Baacye 


Number. 6. Stubs 

Title. f fs Gaotion. 

Lettering. g. Contents. 

Ruling. h. Source and footnotes. 


cae 


+*2- 


Ve WP Yi acipves of Gaoie construction. (Day, pazes 402-404). 
(Also, see Mills, pazes a mt $ 

i. Every table should be’ self gut ficing ' ¢éntaining within 

itself a clear axptatabion ‘of the ‘néanine of tae items 
displayed. Pie Pee) ht ag 

2. Every table snould be lozically a ‘uh ‘ib containing only 

© data ‘waich are’ intimately telated \tc . one another. 

3. Columiand row-néadings stould dé brief, unamoizyous, and 
self-explanatory, tadlefootnotés beinz used when necessary 
to make the headings perfectly clear. 

4. Coordinate and subordinate relationships among the column 
and row-headings ‘st hould be “shown oy ‘Variations of boxing 
“in ‘the “captions and of indeitation in the stud. 

Da Varieties ote letters, figures, lines, ‘colum-widths, and 

' ‘inter“linear' spacings “should “bs” “employed © to facilitate 
easy and intelligent use of” tne | “table « 

6. “Columis! and rows should be lettered or “tumbered if cross- 

-“peference is. desirable: 7 
7. Sources and units should” Ay eriably” be indicated. 


ares 


s+ 


Stas 5] tical 1. Tables 





A statistical table isan arranzement of data in rows an 
columns accordins to some def phe plane Classific atidw Classification is the 
combination of similar or like data. into sroups. The purpose of a tabdle 
is to‘arrdanze. data “in, a condensed form to fucilitate comparisons. A tabdle 
corisists of (1). » mumber, (2). title, (3) source , ied lezénd, 45) TOES, 
(6) stubs, (7) captious, and (8) ‘contents. 


(1) The purpose of the manber is.to.make reference to the table 


Simole and:eclear.- Ina larze, tadle colums and rows should be numbered 
or lettered also fee 


es 9 ie Tag bithe ehontl d. be. lear, concise and catchy. Tt. should tell 
“Sxactly waat is -‘in- the tatle, waen the data were zatdered, or events: 
_occurred, waere data werd collected from,.and if possible, the classifi 
-made. If title ig too loig use a main title and a sub-title with diffe 
isized lettering to emphasize important parts. 


ications 
rent 


= (3) / The. sourcé of -the data snould o2 siven. If you are the original 

a collector of the data, it should te noted in the article in which the table 

; apoears rata ner tnan in a footnote: Qtherwise, a footnote ziving the source 
“should accoxip any eacn table. con | 


or (4) “Tag gamut sh oa: bell. ia what units the’ data in the table are 
“\ expressed. /If all.of, the-data-in tne.table are expressed in the same unit, 
‘42.( ther-tezend may be placed above the top ruling or directly: under the 
title. If ‘different units are used for different stubs or captions, the 
lezend should appear at the nead of the column or at tne left of the row. 


(5)"/Hach colwamar, line aad each space between rows in the table 
snould have a definite purpose. There are several stvles of rulinz tables, 
~~ Sut°one should: decide upon. the style vest suited for this: purpose and 
~! follow it rizidly. . 

(5) and (7) Stubs and captions snould ‘be arrauczed in some definite 
order, i.e, chronolozical, alpnabetical, z#eosrepnical, or aoa eae to 
some aatural division of tne sudject matter. The stubs and captious snould 
adnere to the definitions or limitations expressed by tne studs: and captions. 
Peon tt and if repeated snould always se arranged in the sane order 
eaca time. They snould be ta nut long snouzh to ve self-explanatory. 
Taey must be acre defined. 

(8) Onlv data that are closely related should be shown in the same 
table. All sossible repsvition of figures in a table should be avoided. 
Evsry tacle saould be as 12 as possidle.. Simolification leads to a 
dDetter understanding sontents and Drings out more clearly tho 
comparisons that are int Cie: Tacs date saowld be arranged so that comari- 
: e can be most easily made. 


oO 
+a 
“ck 
+> 
@ 
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ts 
ie 
Fae: 
fat i 
iB 
Cine 


Sons to oe most freque 





vie 


Table Le--Clisesd fication of soaena hand fonds. at Ae Bee Ford Agency, Jan- 
vary 1, 1930, showing the eee model, ey of car and kind pe wheels 





af feet Oe ‘Model’ of car and kind of wheels 





and | Total cars | Wire wheels 4 Wooden wheels 
Vee £ omake: a 
ve grnae mek: Fotan Hodel jilodel. | oten | Model ; Model, rotal ete s 
Sows A zi H 


, 
een 


Total 





ee 


‘Roadster. 








Touring: + ia 1 
Coupe |: sane 
Tador i re 
Fordor | 1 
i] “ 
1928 -inodel totin a [238 | : : (ig, 
5 ; aT) i tf j 
Plates | 18 Dy co teal tae flee “Tee Hae eee 
Touring oct Ba a eC hey ace at a he Sat eee 
Coupe Hah ceO. 1b ans | 6 ff. gee | 9 
Tudor Potlee ee eG | 22 LX 7.. ol plone emda alee. amet 
Fordor pea fo gel a A 5 ee ee oe ee 
ne 4a 7 a ee pyad Se 
1929 model total | 50 [| a i ae es 
‘Roadster si ea Nene gh allah. Palins Lead otiebe okt) uum 
Touring 1, Le Oa ia 2: lis Tere eg eek te lee ace 
eee pay [ole Soe ee 
Tudor ERO MME ewe Na hao Sed en ited go) ihe poe 
Fordor pe OS 6 Go STB Ge eae te a ee 





John Doe Statistical Agency, New Cork, New Jersey. Compiled from records 
of the Automobile Market Corporation, Old City, New York. 


Note: Order of importance: (1) type of sar, (2) model of car, ‘(3) year of 
-make, and (4) kind of wheels. Attcntion is-called'to the placement of totals. 
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GRAPHIC PRESENTATION 


i= Purpose of Graphics. is 4th 
a. For the simplification, .visualization, interpolation, and 
interpretation of quantitative data. 
II. Standards of Diagrammatic Presentation. (Secrist, pages 212-213; 
Jerome, pages 51-52; Sutcliffe. paze 52; Mills, pages 51-59). 
a. The statistical facts and zrapnic device mst agree. 
b. The grapnic device mst-be of an-aopropriate form selected 
-aécordine to psycnolozical appeal and ease of comprehension. 
.c»- . The :ildustrations used snould be those least misunderstood, 
and most faithfully and correctly interpreting the facis. 
d. Charts should be verifiable by reader. Indicate on the 
diagrams the scales of values. used. Include as a part of 
‘the chart the data waich tae cnart illustrates. 
e. Graphic devices are to.oe ‘considered as.illustrations of 
analyses ratner than tiethods oy which analyses are made. 


III. Graphic Forms; Time Blement Constant. (First numbers’refer 
Ciart Mambers in Jerome: tac second, to Mills, Blank indications 
no illustration). 

Qe: One variable... te bi Big oo 
Lae horizontal, par ichart.. ayes G2 
A. Simple norizontal bar chart. (1; -) 
B. Sub-divided horizontal bar chart.(3: -) 
C. Percentaze horizontal bar chart.(4; -) 
2. Statistical maps. 
A. Cross-hatch map.(8; -) 
- Multiple dot map.(9;-) 
ve 


B 
C. Quartered dot map. (10; -) 
D. Graduated dot map. aay 


3. Area and volume charts. 
A. Pie diazram. 
I. Open-face type. (11;-) 
Eid) Crosssnaten tyes, | (12:-) 
B. Emblenatic pictozrams. 
4. Frequency charts. 
A. Disctete series. 
Dee vettical var cuars. (7s) 
ws 


B. Continuous series. 
ie etoeram (20 end ole 22, 23, 64,25, 29. Bo. 
and &1) 
TI. Polyzon, (20 and 21: 26, 27, 28, 40, 41, and 42) 
III. Smoothed curve. (20 and 21; 32, 36, and 43). 
IV. Cumlative (ozive) curve. (24: 33, 34, and 35). 


lene HE) pe VELSS POU Gee wae ci ae tRatam oe Tae as 
1. Scatter diaeraudt fo: Store ic) 
Double frequency diazran. 


2 
IV. Graphic Forms: Time Blement Varying 
B. One vari | 
LPivometl se Scales. 7 i ; 
A. Horizontal bar chart. (2;-) 
B. Vertical. Car (hatte: ers 
GO: Time (line) zrapa or piston teram, 
is ase 74, 1a) 
| Sect Staal os 
II. Cumulative 
D. ~Special srapnse) | 
Kg I. Conconeat-parts ana chart. ..(14:18) 
Il. Silhouette .excess-and-deficit chart. 
,@ ILD... Yearsnonth ctart. Gojoe 
“"* IV. Gantt. onrozress :chart. (92) 
aie —oritametic scales. . t 
A. Rubio chart..(22 and 233 12,14, 
Z. Loz-loz scales. (-:83) 
b. Two variables. 
1. . Scatter.diasram.. (-~;81, .82,- and 84). 
2. Doudle frequency scatter diazram. 


CAG) 1S). oo, 


-and 16) 


rules for chart making. (See Jerome, pazes 


V. Work 
es 104-106; Mills, pazes 51-59). 
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SUMMARY DEVICES 


poo Se Reta ie Sie ee ee Re 


I. Methods of Describine a Frequency Distribution: 


equency distribution. 
A. Histogram. 
B. Polvzon- 
C. Smootned curve. 
bs: Disadvantazes of sraphic. devices. 
on Di ifficulty of analysis and comparison because of 
different scale units. 
ee ce cription of srapnic devices or comparison of 
rapnic. devices is possible only in descriptive or 
comparative words or aporoxXimations which are 
inaccurate- ips, 

... Because’ tae human mind cannot ably <crasp and retain 
in proper relation-curve comparisons, an analytical 
comparison of two or more-zrapnic devices sim lta- 
neously is grossly difficult and tsually inaccurate. 

c.' Types of analytical summary devices necessary. 

eh ences rear Veen Gren myengeicyv. 1s €., \a%u averace. 

ae A measure of tne degree qf dispersion and concen- 

= tration about the central tendency, i. e., a 
‘measure of variation or dispersion. 

‘3. A measure of the lack of symmetry: 1. e., skewness. 

4. A measure of tne deeree of pneakedness of the 
frequency distribution, i. e., kurtosis. 


te) 
La 
mst 


ee 


Classification of Qua 


FREQUENCY DISTRIBUTION 


utitative Data. 





(a) Purpose. 
(1) To bring order out of confusion of many individual values. 
(2) To permit a preliminary analysis of the data. 
(b) Methods. 
(1) Array: rank of values in order of size. 
A. Advantazes. 
1. Permits calevlation of range. 
2. Ability to note point of phate a tendency. 
3. Tae characteristics of data begin to appear. 
(2) Frequency distribution. 
A. Maznitude classes or class intervals. 
1. Advantezes. 
a. It is of a-simpler form ‘than-an array. 


bh, 


b. Meor® accurate iidication of regularities of 
distrtoution. 
¢c. Comparison with otaer distributions is pos- 
sible from standpoints of central tendencies, 
ranges, dispersion, -.sertosis, etc. 
Assumtions underlying the formation of frequency classes. 
L. Even or uniforn distribution of items in each class 
interval, or 
_2- Concentration of all items at the mid-value of the 
class,or 
3. Distribution of items in each class interval in form 
. of normal curve. 
C.. Size of: class’ interval (or mumber of classes). 
1. Size of class interval snould be adjusted without 
materiel sacrifice of ‘accuracy. 
aé Arranges classes so tasre will be an even distri- 
bution throuzhout each class, or tae average of 
all valtes in each class s (equal the mid-value. 
b.. Tae number of classes should te so determined 
that an orderly and resular sequence of frequen- 
cies is secured. | 
c. Number of classes 
in grderv taat data can be manipulated easily and 
/afSatrica ance grasped and appreciated. 
d. In data that cluster: about a point, make tre 
point if possibls a mid-point of an interval. 
@. Class intervals should be equal in width. 

- Size of class intervals in a contimuous series 
should be taken to the point at waich the histo- 
gram represents clearly tne distribution of an 
infinite number of samoles. 


ape. 


eae 


IV. 


Grannic Presentation. 

(a) Aa array. 

(b) Frequency distribution. 
(] ) Histosram. 
(2) Polygon. 


(3) Smoothed Curve 





TTS atk yam 
FL Ss UO = AM, « 


Polvzon 


Smootned Curve. 








na, 
(1) Estimate tne distribution of frequencies within a ziven class. 
(2) To smooth out accidental irrecularities shown by the sample 
and thus moré neariy to approXimate the graph which would best 
represent the universe (population) from which the sample was 
taken. 
(b) Method. TAR 
(1) Cothect mid-point of each class interval by a line (polygon). 
(2) The curve snould be so smoothed that the total area under the 
resulting curve is equal to the sum of the area of the orig- 
inal rectanzles. 
(3) Where possible, the areas of the individual rectanzles are to 
remain approximately unchanged. 
(4) The curve mst be free from abrupt changes in direction. 
(5) Ordinarily the peak of smoothed curve should equal or slightly 
over-top the peak of tne frequency polygon. 
(6) In general, the nearer the approaca to a truly continuous 
series, the more appropriate does the smoothing process be- 
come. 
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ELEMENTARY STATISTICS 


Pa | 
5 “1 aay _ gnd Semester 
\ ‘¥ | \ saat 


Draw or sketch roughly scatter diagrams to show | 





(a) No correlation 

(b) High negative correlation 
(c) High non-linear correlation 
(d) Low positive correlation 


In each scatter diagram use "Y" as the dependent variable and "X" as the 
independent variable. Show the mean of "X" (M,) and the mean of "Y" (My) on each 


diagram. 


i 


"The regression equation constitutes a measure of the functional relationship 
between a dependent variable and an independent variable or variables, but the equa- 


tion is only an expression of average relationship." 


(a) What average is meant by the word, "average"? Explain briefly. 


(b) Name the statistical device and give its formula which will 
measure the variation or dispersion of the data about the regression 


equation. 


(c) State in one or two sentences why the statistical measure indi- 


ee ber peanantitnedaeatitehetinar tartan 


cated in (b) above is not a so atisfactory measure of correlation. 


(d) Show: | 
Ll. Thaté when r = 0, Sy = Oy 


2« The condition or conditions under which "r" 


may be equal to 1 (plus or minus). 
zit 


Solve one of the following correlation problems: 


(a) bfd., = 200 Assumed mean of Y = 
and = 50 Assumed mean of X = 6 
nf, © =1300 (eas anverval of Y = 2 
i ofa © =1625 Class interval of X = 8 
x 
Biddy = 900 
he ONLOO 


Compute "r AAS GAR bois 8s aes the equation, Y = atbX, and “Sy". 
is the dependent variable and "xX" is tho independent variable. 


Assume "y" 


. -Page 2 


TII (Continued) 


(b) 2X¥ = 25,000 n = 100 
ZX* = 60,000 My = 10 
BY" = 20,000 Me SG 


x 


Using "Y" as the dependent variable and "X" as the independent solve for 


tt {t tet it on 
box 5) aes Tox» and MSypl 
(c) af, = 10 sra*_ = 1625 
afd,* = 170 Class vinterval wof \Yo=>2 
2fda.. = 200 Class interval of X = 8 
Y n = 10 
ifd, = 60 
rpqe = 
z wor 1300 
Assuming. "Y" is the dependent variable and "X" is the independent, calculate 
Wn 1? ite tt! and Mb W 
yx ? i eM Vx. * 


IV 


(a) Answer each of the following questions using only one short sentence for 
each question: 


1. When may r,, be equal to yx 9 


a 
é. When may rjp be equal to ryo 2 4 


5. When may r;59 be equal to Ry 93 


4. When may Rs 934 be equal to dy2.34 9 


So. When may bl, be equal to zero? 


vi 
(b) Write the normal equations for a multiple correlation problem in which 
Ag is the independent varinble, X,, Xz, and X4 are independent variables. (Write 
4 fal a] jj " i z 
the normal equations in terms of pts" and "ots, 


Page 6 


v 


(a) What conclusion or conclusions would you draw from these results: 
(Be brief) 


1. ry9 = .60; Ain = .603 Ry.03 = .603 Ry igs te BO 


ee ue ey ee = A Rane = 2 3 Sy Beg mL 


ce sk 0 3 i192 8 = AO : Y19.345 = O00 


Ave ri2 = +.90 3 a hee = - 90 
(b) Explain bricfly the differcnce between: 


i 
1. Pig.s4 and fre .34 


ox Oy and Sy 


0 


Ko 





a ee 1a 


py 4 4 FJH-10.10.34 


QUESTIONS » “ON ‘TEE’ COLLECTION OF STATISTICAL Dana 


Outline briefly the procedure necessary tok carry on a “statistical Lay 
Veer OS 


Enumerate tie factors or elements which ae termive etree. a census is 
@ good one or aOR 


(a) An agricultural experiment station is interested in the marketing 
of tomatoes. The tomato growers contend that the use of: fertilizer 
rich in potash tends to toughen and strengthen the skin of the _ 
tomato so that it may be shipped long distances. You have’ been: 
chosen to plan an investigation which will verify or contest the 
Opinion of the growers. Explain BRIEFLY the steps necessary in 
the preparation for the actual work of investigation. 


(b) Indicate briefly what method of procedure would be mos appropriate 
and practical for an investigation into: Boe 


lL. Buying habits of women customers... 
2- Causes of juvenile delinquency. 


3. Changes in the cost of living in Washington, D. 0. from 
1933 to 19384. 


ee BN ‘statistical nedeacemione ot achiral facilitios in 
@ rural, sub-urban, and urban community. 


5. Relation between rent received and land valuédets:" 


(c) Discuss briefly the problems you would expect.to. encountér “in 
constructing a series of monthly average prices for a particular 
commodity in a particular market from. actual daily ‘sales in ‘that 
market. 


(da) To what sort of problems are statistics and peer aes methods 
inappropriate? | . 


eee 


(a) What tests whould a statistician apply to secondary data before 
using them? — . 


(b>) Name at least ten general sources of secondary statistical data. 


Name and explain the advantages and disadvantages of the various 
methods of collecting data from original sources. 


Explain the outstanding characteristics of a well-prepared questionnaire. 


GPL Cues 


(a) 


(vy: 
(ce). 


(a), 
(e) 


(f) 
(2) 
(nh) 


8, Formlate a 


units: 
(a) 
(>) 
(c) 


(4) 
(e) 


(g) 


9. (a) Distinguish briefly between the 
methods of obtaining data. 


(d) 


10. "Baiting of. schedules-has in mind fotr purposes! + 


11. Name the requisites of a good tabulation 


An " Improved eet j 


“Data which are. primary. 
secondary in the hands 


ee 
aie 


the following questions found on questionnaires: 


"Dia you, read this: ph Rae teen cover to cover?" : 


Mfhet. suggestions do yoy make fon sovelopment of cotlexe 


spirit at your instity sion?" 


"How. much cotton, corn, bissicth Oats; etc., have you sold 


in the past year?" 


"How large is. your fom" 


Wttow many ‘members. of your cemily’ have attended college?" 


"What is tne trena of the Acitia rate in your community?" 
"Name the, eeeaet man in your city". 
‘What is the rate of labor turnover. cy had eee caatl 


good usable definition of the otsoihe statistical 


A "yesidence", for use in studying | nousine Bee tions in 
Washington, D. C. Wich E> Rae 

to be used in &- ook ear ey in Maryland. 
A "family", to be used in @ cost-of-Livints ‘analysis. 
A "yoteil’ merchant", for use in’ & distriaution study. 
dn "insane person". 
An testablishment", for use. in a census of manufactures. 
A "criminal". 2. ‘dh 


Aibrary, field ant ‘correspondence 


in tne hends of one statistician may be 
of another". Explain and givae gg es 


‘Explesn _ 


‘ 


sheet or schedute 4 


r A VU 
i\s fy. we 


\ f \ 
\ wy 
Ww \ 
| \ le 
\ \ 
\ ‘ 
\ 


~~, 
™~ 


he 


Texts 


Required Materials for "Rlementary Statistics" 


yom re 
ras nap resem 


Business". This book ne be secured from“séveral sources, 
including Washington book stores (second-hand or new book 
stores), from friends, or by ordering a new copy through the 
instructor, who in turn will order it through the Bureau of 


Agricultural Economics Library. 


Suggested Supplies: (may be secured at a book or stationery store) 


(a) A heavy covered notebook in which to file mimeographed material 


(a) 


(c) 


and take notes on lectures and on material contained in the 
textbook or other books. 

Pad of graph paper (10 spaces to an inch, preferably blue in 

color). 

Five sheets of 2 cycle semi-log paper. 

Fountain pen, pencil, ruler, ink and pencil eraser, and art gum. 

Class Regulations 

The class meets twice cich week from 4:50 to 5:50 P.M. Roll will 
be called, and «attendance, non-attendance or tardiness will be 
recorded. 

If a student is unable to attend a class, the assignment may be 
Obtained by phoning Mr. B. R. Stauber, Extension 2065, or Mr. 
F. J. Hosking, Extension 2241. Both phones are on the District 
6350. 

All assigned problems must be completed before a grade will be 
issued for the course. Exch individual piece of work will 


receive a full griude when it is completed and submitted by the 


ay Bite 

designated time, but a deduction of one letter will be made for. 
each week an assigned problem is late.’ .A reasonable excuse will 
be accepted if work cannot be handed in on time. 

(ad) The following letters will be used to indicate the quality of 
work submitteds 

- Excellent 

- Good 

- Fair 

Pass 


- Condition 
- Failure 


yee ow > 
i 


@ 
~ 


5, 10, or 15 minute examinations will be given from time to time 
without previous announcement. aAn Gxamination of an hour or more 
in length will be given 2t mid-semester and/or at the close of the 
semest ere 

(f) Grades on the assigned problems maxe up about one halt of the 
final grade, recitations and short-time quizzes about one fourth, 


‘ 


and the mid-seméstcr and final examinations about one fourth. 


ga 


1. NATURE AND USES 0. STATISTICAL MAHON i035 | 


\I.« Meaning of the word) "statistics". : n Agee \ 


a. Origin of the word, "statistics". i 


1. "Statistics" appears to be derived from the Italian, 
"ragione di stato", practical politics, and "statista", 
statesman. 


b. Historical development of the ae ae ae 


1. "Statistics is the science that (ee us what is the 
political arrangement of ali the modern states of the 
known worid". This is considered one of the earliest 
known, definitions of “statistics”. (Nated in "The 
Elements of Universal Erudition", J..%. Bielfeld, 1770. 
From Yule, "An Introduction to the Theory of Statistics", 
page l. -) 


2. A wider. definition: appears in, the ae ae to "A Polivical 
survey of the Present State of: Europe”, HE. A. W. Zimmerman, 
1787. He states that "that branch of political knowledge 
which hes for its object the actual and,relative power of 
the several modern states, the power arising from their 
natural advantages, the industry and civilization of their 
inhabitants, and the wisdom of their governments, has been 
formed.....into & separate science". | (From Yule, page 1.) 


3. The early exposition ¢ of the noteworthy characteristics of 
a) pees or "statistics", was preponderantly verbal. in, 
time "statistics" acquired a more narrow meaning, viz., the 
exposition of the: characteristics of a state..by numerical 
methods. 


4. The word Bue chicas was transferred to those data with 
which it operated, such as vital statistics, economic 
Statistics, etc. 


Do. Today, the term statistics is used somewhat indiscriminately 
to refer to any one of three concepts - statistics, statistical 
method, and statistical theory. 


II. Explanation of the modern concepts of "statistics". 


a. Statistics or statistical facts. 


1. Quantitative deta afrestea to a marked degree by a mentees spr 
of causes. (Yule, page 5.) 


2. Aggregates iof facts numerically expressed. (Secrist, “An 
Introduction to Statistical Method", page 10.) 


“reve 


b. Statistical method or technique. @:° 97% 


Ase 


cn 


oe 


aie asin 


a CE VIatIGal ioory ¢ 


Re 


IIT. Tho uses of seeidatioan method. 


ty 


a. Pre-ceiinent causes for modern imoortence of statistics. 


4 
Le 


ey) 


ie 


ay . Z 


‘Vet 


The science of counting. (Bowley, “Elements of “Statistics”, 
4th edition, page 3.) 


The Glucidetion of quantitative data affvetsd by a multiplicity 
of causes. (Yale, ‘Page 62) ne pe 


The term “statistics”, when used To desi pate 2 brench of study. 
implies an cxposition of certsin methods Spine in presentin 
end interpreting the numerical” aspects of a given* subject. 
(Davies, "Introduction to Economic Statistics", page 3.) 


The method of judging collective natural:‘or social phenomene 
from the results” ‘obtained by the analysis of en enumcration 
or collec tion of estimates. (King, “Elements of. Stetistaces 
Method", ‘page Boe ) 


The principles of the collection and the:anclysis of numerical 

date ond the accurcte end effective presentation of such data 
end the results of their enelysis. (Jerome, "Statistical 
thod", pege 2.) 


— 


ihe 


en 


-) 


The exposition of stetisticerl methods. “(Yule, page 


themetical and economic principles which underlie and justify 
stetis tice cl methods. (Jerome, page 1.) | 


As listcd by Jerome, pages 3-5. 


x) 





A. This is en age of’ large numbers. 
Be. Modern Se he its ie be besed on facts. 


' C. ‘Business‘is becoming more and more a matter of 
setentific “procedure. pear ® 


As listed‘by Day, "Statistierl Anclysis"; ptees 660: 


A. Growing necd of more precise measurement in“human 
OT SEITE 





B. Spread ofthe modern scitntific spirit. 


*" CacStatistictl method is the only s¢iente cble to study 
“social complexes. He 


wi OL, 
b. Application of statistical methode 
Be he TaGt en Ge Fenons. pages 5-76 
A. Analysis of social phenomena. 
B. Economic conflicts. 
C. Commercial and political use. 
I. Bibi e sda ation 
II. Internal and external business statistics. 4 


2. As listed by Chaddock, "Principles and Methods of Statistics", 
pages 31-39. . ea Mi 2 


A. Statistics in the service of social sciences. 
: Ts Menendencot or the social Séiences on statistics, 
pe Service of’ statistics to economics and sociology. 
C. Statistics.in the service of education. 
3. As listed by Mills, "Statistical Methods", Chapter I. 
ec. Requisites for success in statistical study and practice. 


_ 1. Constructive imagination, intellectual integrity, capacity 
for careful work, and knowledge of Subject matter. (Jerome, 
‘pages 9-11.) 


Re Good judgment, nes knowledge and experience, and common 
sense are the most valued possessions of 4 statistician. 


(Chaddock, page 31. ) 
References 


». (These readings are suggested for the purpose of presenting different 
points of view from which writers have epproached the study of statistical 


methods.) 


Millis, F. C., “Statistical Methods", chapter 1. 

King, We. I., "“Hlements of Statistical Method", part I. 

Chaddock, R.«. H., "Principles and Methods of Statistics", paft I, pages 3-39. 
Pearson, Karl, “The; Grommor of Science, Physical", port I; Srd edition, ehap.ie 
Yule, G U., "An Introduction to the Theory of Statistics", Introduction. 
Jerome, Harry, "statistical Method", chapter l. 

Miyo=Smith, R., “Statistics and Sociology", chapters 1, 2, and 3. 

Whtvple, Gs Ce, "Vitel Stetistics", @nd edition, chapter 1. 

Pearl, Sepaena: "Modical Biometry and Statistics", chapter l. 

Jones, D. C., “A First Course in Statistics", chapter 1, page 4. 

Burgess, R. W., “Introduction to the Mathematics of Stetistics", chapter l. 
Lovitt, W. V-, and Holzclaw, H. F., "Statistics", chapter l. 
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QUESTIONS ON 
THE NATURE AND USES OF STATISTICAL METHOD. 


Outline the method.of forming a judgment of idens and concepts. ‘What 
proportion of this process is quantitative? 


(2) Compare the development of the methods of statistics with the growth 
of nations. ; 


(b) How can statistics be used as an; aid in the development of a powerful 
nation? 


Criticize: 

(a) "Statistics may, for instencc, be called. the science of counting". 

(b) "The term 'statistics' when used to designete a branch of study 
implies an exposition of certain methods employed in presenting and 


interpreting the numerical aspects. of a given Sub ject. 


Distinguish between statistical facts, statistical theory and statistical 
methods. With which are we dealing in this course? 


Distinguish between rear eer rei statistics. 


Neme and explain the reasons for ‘the modern importence of statistics to 
students of agriculture and economics..: 


What evidence is there to support the contention that. there is an increasing 
need for the development of statistical: science in agriculture? 


What concrete illustrations can be given of the use of statisticel method 
“in agriculture? In business? In sociological: study? :In the administre— 
“tion of the lews of economic significance? In sant conflicts? 


What relation is there between the stetoment ainad intellectuel integrity 
is an essential for stetistical practice end the frequently heard assertion 
that Yoanything can be proved with figures"? a 


ophtct personal quc ities are. requisite for success as en agricultural 


statistician? Are the same oualities necessary in a student of statistics? 
Why? 


Texts 
(2) 


sds a « . 


LQSH Y 
Materials for lod bon ta Statisticg! eer 
ei BARE ays 
Mills, F. C., "Statistical Methods". This book may be 
eecvoa fet Washington book stores (second-hand or 
new book stores), from friends or acquaintances, or 
from the instructor, who will order it through the 
Bureau of Agricultural Economics Library. The supply 
of second-hand books is very small. Other statistical 


books are listed in a mimeographed bibliography. 


Suggested Supplies: (may be secured at a book or stationery store) 


(a) 


(b) 


(c) 
(a) 


a 
wy R\ OA 
es 
Bie 
Oe 


(a) 


(b) 


A heavy covered notebook in which to file mimeographed 
material, problems and notes on lectures and on material 
contained in the textbook or other books. 

Pad of graph paper (10 spaces to an inch, preferably blue 
in color). 

Five sheets of 2 cycle semi-log paper. 

Fountain pen, pencil, ruler, ink and pencil eraser, and 
art gume 


Class Regulations 


The class meets twice each week at a time designated by 
the instructor. The class will meet for approximately 
one hour. Roll will be called, and attendance, non- 
attendance or tardiness will be recorded. 

If a student is unable to attend a class, the assign- 


ment may be obtained by telephoning the instructor. 


Rs a, 

(c) All assigned Ae ae be completed satisfactorily 
before a grade will be given for the course. Bach sds ‘ 
vidual piece of work will receive a grade when it is 
completed and submitted by the designated time, but a 
deduction of one letter will be made if an assigned 
problem is late. The instructor will indicate at time 
of assignment when a problem is due. A reasonable ex- 
cuse will be accepted if work cannot be handed in at the 
designated time. 

(d) The following letters will be used to indicate the quality 
of work submitteds 

- Excellent 

- Good 

- Fair 

Pass 


Condition 
- Failure 


yHiboawW e 
I 


A paper receiving "KE" must be reworked and submitted. 
(ce) 5, 10, or 15 minute exninations will be given from time 


to time without previous announcement. An examination 





of an hour or more in length will be given at mid-semester 
and/or at the close of the semester. 

(f) Grades on the assigned problems make up about one-half of. 
the final grade, recitations and short-time quizzes about 
one-fourth, and the mid-semester and final examinations 
about one-fourth. These proportions, of course, may be 


varied by the instructor. 


1935 





NATURE AND uss OF STATISTICAL METHOD 


I. Meaning: of the word, "statistics". 


a. Origin of the word "statistics". 


l. 


"The words 'statist!, !statistics!, 'statistical! 
appear to be all derived, more or less indirectly 
from the Latin, 'status!, in the sense that it 
acquired in medieval Latin of a political state". 
Yule, "An Introduction to the Theory of Statistics", 
Page l. 


be: Historical development of the word, "statistics". 


les 


"Statistics is the science that teaches us what 

is the political arrangement of all the modern 

states of the known world". This is considered 

one of the earliest known definitions of "statistics". 
(Noted in "The Elements of Universal Erudition", Baron 
Jems VON Dicitelavelvro.s, rom (ule, Page 1, 


A wider definition appears in the prefact to "A 
Political Survey of the Present State of Europe", 
BE. A. W. Zimmerman, 1787. He states that "that 
branch of political knowledge which has for its 
object the actual and relative power of the several 
modern states, the power arising from their natural 
advantages, the industry and civilization of their 
inhabitants, and the wisdom of their governments, 
has been formed.....into a separate science", 

As used by Zimmerman and his contemporaries, 
"statistics" meant simply the exposition of the 
noteworthy characteristics ofa state, the mode 

of expression being preponderously verbal. (Yule, 
Pages 1 and 2). 


In time "statistics" acquired a more narrow meaning, 
Viz., the exposition of the characteristics ofa 
state by numerical methods, 


Gradually, the vord "statistics" was transferred to 
those data with which it operated, such as vital 
statistics, economic statistics, etc. 


Today, the term statistics is used somewhat indis- 
criminately to refer to any one of three concepts-- 
statistics, statistical method, and statistical 


theory. — 


eye 


II. Explanation of the modern concepts of "statistics". 


aoe Definition of "statistics" or "statistical" facts. 


1. Quantitative data affected toa marked extent by 


Cs. 


a multiplicity of causes. (Yule, page 5.) 


Aggregates of facts numerically expressed. (Se- 
crist, "An Introduction to Statistical Method", 
page rues) 


Statistics means....compiled data, being the 
systematic quantitative expression of facts. 
(Smith, J. G., "Elementary Statistics", Page 8). 


b. Definition of "statistical" method or technique. 


1. 


Re 


The science of counting. (Bowley, "Zlements of 
statistics", 4th edition, page 3.) 


The elucidation of quantitative data affected by 
a multiplicity of causes. (Yule, page 5.) 


. This branch of study implies an exposition of 


certain methods employed in presenting and 
interpreting the numerical aspects of a given 
subject. (Davies, "Introduction to Economic 
Statistics", page 3.) 


- The method of judging collective natural or 


social phenomena from the results obtained by 
the analysis of an enumeration or collection of 
estimates. (King, "Elements of Statistical 
Method", page 23.) 


The principles of the collection and the analysis 
of numerical data and the accurate and effective 
presentation of such data and the results of 
their analysis. (Jewome, "Statistical Method", 
page 2.) 


ce Statistical theory. 


l. 


The exposition of statistical methods. (Yule, 
page 5.) 


- Mathematical and economic principles which underlie 


and justify statistical methods. (Jerome, Page 1). 


Statistical theory means that body of principles 
which has been developed to serve asa guide for 
sound statistics and statistical methods (Smith, page 8). 


III. Uses of statistical method. 


ae Pre~eminent causes for modern importance of statistics. 
ie. As listed by Jerome, pages 3-5. 
A. This is an age of large numbers. 


B. Modern science demands its theories be based 
on facts. 


_C. Business is becoming more and more a matter of 
scientific proeedure. 


2. As listed by Day, "Statistical Analysis", pages 6¢8. 


A. Growing need of more precise measurement in 
human affairs. 


B. Spread of the modern scientific spirit. 


C. Statistical method is the only ‘science able to 
study social complexes. 


be Application of statistical method. 
l. As listed by Jerome, pages 5e7. 
A. Analysis of social phenomena. 
B. Economic conflicts. 
C. Commercial and political use. 
I. Public administration 
II. Internal and external business statistics. 


e. As listed by Chaddock, "Principles and Methods of 
Statistics, pages 31-39. 


A. Statistics in the service of social sciences. 


I. Dependence of the social sciences on 
statistics. 


B. Service of statistics to economics and sociology. 
C. Statistics in the service of education. 
3. As listed by Mills, "Statistical Methods", chapter I. 


Ce Requisites for success in statistical study and practice. 


ie te 


le Construction imagination, intellectual integrity, 
capacity for careful work, and knowledge of subject 
matter. (Jerome, pages 9-11.) 


2. Good judgment, broad knowledge and experience, and 
common sense are the most vrlued possessions of a a 
statistician. (Chaddock, page 31).. ™ 


References | 


(These readings are suggested for the purpose of presenting 
different points of view from which writers have approached the study 
_of statistical methods.) 


Text: 
Mills, F. C., "Statistical Methods", chapter 1. 





Other Readings: 
Burgess, Re W., “Introduction to the Mathematics of Statistics". 


chapter 1. 
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QUESTIONS ON 
THE NATURE AND USES OF STATISTICAL METHOD 


1. Outline the method of forming a judgment of ideas and conceptse What 
proportion of this process is quantitative? 


2. (a) Compare the development of the methods of statistics with the 
growth of nations. 
(b) How can statistics be used as an aid in the development of a 
powerful nation? 


Se 


10. 


Criticize: 


(a) "Statistics may, for instance, be called the science of 
counting", , 


(bd) "The term 'statistics! when used to designate a branch of 
study implies an exposition of certain methods employed in © 
presenting and interpreting the numerical aspects of a given 
subject." 


Distinguish between statistical facts, statistical theory and 
statistical methods. With which are we dealing in this course? 


Distinguish between accounting and statistics. 


Name and explain the reasons for the modern importante of statistics 
to students of agriculture and economics. 


What evidence is there to support the contention that there is an 
increasing need for the development of statistical science in 
agriculture? 


What concrete illustrations can be given of the use of statistical 
method in agriculture? In business? In sociological study? In 
the administration of the laws of economic significance? In labor 
conflicts? 


What relation is there between the statement that intellectual in- 
tegrity is an essential for statistical practice and the f requently 
heard assertion that "anything can be proved with figures"? 


What personal qualities are requisite for success asan agricultural 
statistician? Are the same qualities necessary in a student of 
statistics? Why? 
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Logarithms 


a @ Then tHe 
yj, &. veparr 


Purpose of logarithms. hae . ae 

From the point of view of pure mathematics, logsrithas 
possess many interesting as well as useful provethie. from the 
viewpoint of the computer, they provide the means of shortening 
ne types of computations and of performing others that would, 
for practical purposes, be virtually impossible otherwise. 

By their use, multiplication and division are accomplished 
by addition and subtraction respectively; and involution and evo- 
lution are accomplished ty tee lication se division 


respectively. 


Review of Exponents,. 


It will be useful to recall that as a matter:of definition, 


where a is any given number,, 


ae a. a 4. acti (to n factors) 


From this it follows that; 


ae. ad = (a Paeittackea) = ae"S = a, and generally, 


aMiaM = aca es0008 (to m factors).a.a...a (to n factors) 


atan = alm (2) 


Consider the expression 


a Suet ae ey =) ct cu 
a ite 2 


a ea a> = a.acae ; and generally °° (1¥" 


or more generally 


a”. ls Baya salto m feotorajaiay (3) 


Ae Aliaea ($6 n factors) 


If n >my then m - nZ1, corrésponding to am 2 a> = i ee ee 
au 4a B 
or generalizing a” - 1: 2 
nl (4) 
aA - . oe 
If m=n, thenm- ns 0, corresponding to 
er ee ee BO) ; ‘4 a : (5) 
an ia 
; F: 4 a : 6° 
Consider (a°)2.. a®. ao a= (ace) elara)ile.al = a end 
generally (a™)M . 9 | (6) 
a 2 
2, 3 3 xe 3 
Consider a*’. at, a* ..a* = (at) = Be = Poay by Bq. (6) 
Hence, 4/a° = a% since (at) 4 = pe? 
and generally a me (7) 
Expressed in words, 

In a fractional exponent, the denominator denotes the root 
that is to be extracted of the quantity secured by raising the 
base to the power indicated by the numerator of ‘the fraction. 
Definition of logarithm and antilogarithm. 

‘Logarithms are merely exponents. For example, since 
S's 2 it may be ygaid that 4 is the logarithm of & to the base 
2, or, more briefly, Log, GS = 3. 
Generally, if ee ha (3) 
Loe yam 


a 


—_ 


us. 
This expression is read, "The logarithm of y to the base a is mete se 
This relation is very important... ...... 
“The antilogarithm is the number corresponding to 2 given log 


arithm. In eq.S, y is the antilogarithm of m. 


Performing operations with ith logarithms. 


Consider the table 


ees Bee: 3 | 
ee! 12g = 2! 

ase 256 = 2 

es Aiea 

Tet 1024 = 22° 
ee 20g = 21+ 


If it is desired to multiply 32 by 64, it is known from the ....! 
study of exponents (Eq. 2) and by reference to the above table 
that 


Gee hss Sete Sy 


32:64 = >? ae 2 


The latter is seen by the table to be 20g. 


Note that 5 = log, 32 | YA bata ae 


6 = log, 64 


Pee 


ru log, 20uS = LOZ, 32: log, 64 = ides, 2": 64) 


I 


It is evident that the process of maltiplication is replaced by 
that of addition. That is, to multiply two or more numbers, it 
is only Bee eNO Ty to add their logarithms, assuming, ef course, ent 


tables are ust, available, giving the relation of numbers to their 


r puke : 
/ 


fogarithms. 


Consider also the following examples of division, involution, 


and evolution; 


Divisions SED 
top § 1G = 210. ot, plo-4 
log, 1024 = 10 
ie (Leman ey ©) 
08, 


joe CLOCW = Tee eae ie 6 


Involution: 
g? - (25)3 = 29 = 09 =. 
logs § = 3 
x 3 


108, Ble = 


a Log, 8 ey Oe Ga Sua at aa 9 


‘Evolution: 


+ ioe = al Oe gai 0 


log, LO28 2075 


SONS. AP 
Ie 102k. : log 1024 = 


We 


woot 


These simple examples illustrate the following relations, 


which follow from equations Cd) to (8) inclusive. 


Multiplication; 
I Shir ag 
Divisions... 
m 


log,(n)= log, m — log, n 














Involution: 
Hoe. oe ts Pes cit oe, ee 
Evolution: y 
10g” Yn = = log m i (12) 


‘Ghoiea of base for a system of logarithns:. 

Any real number may be used as a base for a system of logar- 
ithms. In certain types of work, fhcatierdan| or Natural system 
of logarithms is sea | i which the number e = 2.71828 sine 2S Hone 
base. For most routine work, ueyeeas, - Briggs system of logarithms 
eee Weer er he misicslio vee ia tases oThe choles of lola 
the base is purely a matter of Seeetneat convenience; the reason 


being that our number system is a decimal system (i.e. "deci" means 


TO}. 


Consider the relations; 


log 1 = 0.000 for 1 = 10°00 
log 2 = 0.3010 fo Bais 19,073 010 
log 3 = 0.4771 m 3 = 004771 
log 4 = 0.6021 ny = 390-6021 
log 5 = 0.6990 a 100? 6990 
log 10= 1.0000 Tome ops ele ele 
log 50= 1.6990 1 50 = 19!*6990 
log 100=2.0000 ipo aip= ee 
log 500=2.6990 "500 = 107° 6990 
19370000 


log 1000 = 3.0000 "1000 = 


- 


abi 


A graph of this relation is as follows: 


‘Log N BONE. Tia 
2 20000 


1.66990 | ney 








100 N 
Figure 1. Graph of Log N 
It is evident that any number between 10 and 100 has a logarithm 
between 1 and 2, that any number between 100 and 1000 has 4 logarithm 
epee and 3, and rewire Such logarithms may not, and usually are 
not, rational fractional powers of ten, but they may always be ex- 


pressed to any desired degree of approximation. 


Characteristic and Mantissa. 

It will be noted that logarithms to the base 10 may be 
divided into two parts by the decimal point. The part to the lef% is 
called the characteristic, and the other is called the mantissa. The 
mantissa is dependent solely upon the sequence of digits in the 
number whose logarithm is sought. For example: the logs of 5, 50, 
and 500 each have the same mantissa, namely .6990. They differ only 
in the characteristic, because multiplication by 10 merely changes the 
logarithm by unity. 


Mantissae are therefore tabled, and are located solely by the 


sequence of digits. 


The characteristic is easily determined. The characteristic 
of any number between 100 and 1000 is 2, because such a number can 


be represented by 10 raised to e and a fractional power, the fraction 


‘ “etn. Z ‘the mantissai. 


There are two simple rules for determining the characteristic 

of any ‘positive number: © 

l. The characteristic of any number greater than 1 is positive; 
numerically it is one Lesetthan the number of places to the left of 
the decimal point. e. g- the characteristic of the log of elLO=uLs xe, 
of 3564 is:3, etc. 

ce The icharacteristic of: a positive number less.-than one is nega- 
tive; numerically it is one less. than the numberof. zeros between the 
decimal point and the first. significant figure e#g.: The characteristic 
of the log of .123 is —1, of 00383 is —}3, etesn:. 


The student should verify these rules. 


. Exercise: 


Hee 


Determine the characteristics of the logs of the following numbers; 


We 16652 ue 2,46 
ee 158e5e Be Oke 
Ze 005832 6. - 000005 


Logarithm tables. 


Logarithm tables are available to a varying number of places. 
Thus a four place table gives mantissae to 4 decimal places, correspond- 


ing to the sequences of three digits from 100 to 999, the first two 


‘dizits being entered down the left hand sidé of the table, “and the 


third across the tope Five place tables give mantissae to 5 decimal | 
places, for sequences of digits from 1000 to 9999, the first three 
digits being entered down the left side of the table and the fourth 


across the top; and so on, 


ie 


For more accurate work, five, six, eight, ten, or ‘even: twenty 
place tables may be required. 


Exercise: Find the mantissae of the following numbers: 


Paregey 10. 5273 
S. 839 The 39 
9. lllé.:.. Leer S 59 


S. Interpolation. 

Although a four place table gives mantissae-for only three 
digits, it is possible to determine from such a table with fair’ 
accuracy the logarithm of a four digit number. Thus, if ‘the log 

of 3458 is desired, .the procedure is to find the mantissae of the 
logarithms of .3450 and 3460 (which are the same as for 345 and 346) 
and to calculate the mantissa of the log of 3458 from these two on 
the assumption that the change in the mantissa is proportional to 


the change in the argument. The figure illustrates’ this assumption. 





Log N 

roe bie! [pm 
pee SaaS a a “y- True curve 
ee 

5 J Nie — Interpolation 

Ss aie rg _eurve 
05518 ea | | 

ae oa 

Z | | | 

< | | 

| | | 

ra a 1 me VT 1 oF 


Figure 2. Interpolation 


A convenient form for making this calculation is as follows: 


Find the log of 34.58 
Solution: log 3450 = 3.5378 


3458 = 3.5388 
3460 = 345391 


oe 


Tabular difference = 3.5391 3.5378 aS LS, & 
ie x ©0013 = 20010 
log 3458 = 3.5378 + .0010 = 3.5388 


In Fig. 2 it will be observed that the true relation between 
n and log n is a curved line, whereas the method of interpolation 
just proposed assumes the relation is a straight line. There is a 
small error ih such calculations, but it is usually not erent enous 
to show up in the fourth place of the logarithm, | .As a rule however, 
not more than one extra digit.should be handled. in this manner from . 
. the usual table. 
| Exercises: 


‘Find the logarithms of the following numbers:;: 


OG ote eee Oe, .GLOG bee 
14. 96.83 igs 005661 
Lies, S102 eee eos do <5 es 


ge Inverse interpolation. em adeue’s ee aes 
Similarly when the argument corresponding to.:a ,given logarithm. ° 

is desired, it is necessary to. use inverse interpolation. Suppose 
it is desired to find the argument whose logarithm is°8/53. A four 
place table gives a mantissa, $751 {corresponding to 750) and $756 
(corresponding to Cie | 
Since a change of 5 in the mahtissa is accompanied by Aas nee: oft 
in the argument, it is assumed that a change Re) ere at be 
accompanied by a eoonere onal chars in the once 


A convenient form of ‘calculation is as follows; 


Tee 


150 


x 


Antilog ac 8751 
| 2 
yi 


5 8753 = 750 + (2/5 x 1) = 750.4 
| Seen 7pal 
8753 8751 = 2/h = 4 
S755 eer ; 
Exercise: : 
Find the numbers eee a ae to the following logs: - 
19. 3% 368 ee apes 
20. 5.2691 C3- 148205 
Ol, 485904. ¢- 3 "2H, | T.92ho 


“10. Geese in using negative characteristics, 

Since a number between zero and one has a negative characteristic 
and a positive mantissa, some.convention is necessary for simplicity 
A or. Thus the number .451 has the Characteristic -1l, and the 
mantissa. .5453. This is sometimes witpien 1.5453. but more conven- 
iently 9.5453 -10, both of which have a rimeridlli-value 6r°= 4547. 
Hither of these three forms. may be used in ouveulatrons, the second, 


ise. 9.5433 — 10, usually being most convenient. 


Example 1. Multiply .350.by. «0480. 


log 6 Saco Wire Sotto trade 
log (O80 “ha eee ee Sali 
13,2263, 6 se eae = 1G 
akg a. 2292 10 = 0168 5...) Ans. 
Example 2, Divide ,O4g0 by +350 

if aaa .OliB0 S 18.6812. — .20 
log 6 A sae Re pate Py ees Co 

Sete = 


Antilog Dla il — Ota eas 


oa 


Exercisest 


By means’ of logarithns to the pare 10 ae ticnt the 


“tHe following operations, and show your work: 
t 


i 


Fm 20235 x 3.14 


7 Poe x lee 


. T2508 x. x 03051 x 563 ra 


i oy 


5. 83.95 + .2.83! 


Tha nbsiome ease Sak F 


Gy" sei 5M. x27 2 x 12.34 
ad Ponsa % Baca x aie 12 


1 vi i x . os 
B, $25 % 323 . 
a a6 E coe 

10. * 5693 = selioy 


3 
j 

; 

7 

; : 

{ 

i 

2 

4 

j 

} 

i 

eee ‘ ; 

; 

i 
; 
; 
: 
, 
i 
: 
i 
a 
F 
: 


: 
. 
i 
: 
q 
3 
rr as : 
a ' 
i , 
ag 4 
ae : 
‘ ) 
Le 
J 


No 0 1 3 3 4 5 
10 | 0000 {4 0043 0086 | 0128 | 0170 | 0212 
11 {|} OLN | 0153 o4ge | 0531 0569 0607 
12 0792 0828 Os64 | 0899 0934 | 0969 
3 1139 1173 1206 | 1239 1271 1303 
14 1461, 14ge 1523 | 1553 1584 | 1614 
15 1761 1790 1818 | 1847 1875 1903 
16 20d 2068 {| 2095 { 2122 | 21s 2175 
17 | 2304} 2330 | 2355 | 2380 | 2ho5 | eso 
18 2554 2577 | .2001 | 2625 | 2648 2672 
19 2788 2810 2833 2856 2878 2900 

j 
20 3010 3032 3054 | 3075 | 3096 1 3118 
21 3222 | 32h3 3263 | 3284 3 330% | 332k 
Ze 34ueu | = Zyyy 3464 | 3483 { 3502 3522 
Ss) 3617 3636 3655 | 3674 3692 37i1 
2h | 3802 | 3820 | 3838 | 3856 | 3874 | 3892 
25 | 39791 39971 Yok} 4o32 | Yous | Lo65 
26 | uso} 4166 | 4183} 4eoo | 4216 | ueze2 
ef 1 Wik | 4330 | 4346 | 4362 | 4378 | 4393 
eS tr We Wey | noe | esis “1 ua33 7 uBkS 

"2 | u62h | 4639 | 4e5u | 4669 =| 4683 | 46Qs 
30 L771 4786 4ugoo | 4814 429 YSU3 
Yq 4974 gag gle | 4955 4969 4983 
43 5051 5065 5079 a1) FO9e 5105 5119 
Lyd 5185 5198 Bell j 5ee4 5237 5250 
34 | 5315 | 5328 | 5340 4 5353 | 5366 | 5378 
35 544 5453 | 5465 | 5478 5490 5502 
36 5563 5579 Bpot 1 5599 5611 5623 
37 | 5682). 5694 1 5705 | 5717-1 5729 | 5740 
36 5 (96 5809 Heel | 6852 5843 5655 
ile, ap pals Hgee 5933 | 5944 BY) 5966 
LO 6021 6031 6042 | 6053 6064 6075 
41 6128 6138 6149 | 6160 6170 6180 
he 6232 6243 6253 | 6263 6274 6284. 
43 6335 6345 6355 | 6365 ple 6385 
yy 6435 644 6454 | 6464 647 64usu 
45 6532 6542 6551 | 6561 6571 6580 
LG 6628 6637 6646 | 6656 6665 6675 
U7 6721 6730 6739 | 6749 6758 6767 
Lg 6812 6821 6830 | 6839 634g 6857 
ig 6902 6911 6920 | 6926 6937 6946 
50 6990 6998 7OO7 | 7016 7024 7033 
51 7076 7084 7093 {| 7101 7110 7118 
52 7160 7168 | 7L77 4 7185 7193 7202 

foo. Gee 7281 Te6S 7267 || 72m.) geek 

55 7324 733¢ 7340 | 7348 7356 7364 
iG et a i NL RE ARE = RE RRR, Sakis SBE Rg. aes 


a 


> tan 








yi 


7810 7818 
7882 7839 
1(95e 1295 
6021 02k 
S089 8096 
8156 S162 
222 S228 
S287 829% 
S451 8357 
sgl B4U20 
5476 | g4g2 
8537 | 8543 
8597 | 6603 
S657 S663 
SAG Sfee 
8774 8779 
sees eed 
eat j} ©o93 
S93 EQUI 
B998 | 9004 
9053 9056 
9106 | 9112 
F197 ae 
9212 el] 
9263 9269 
ae 9320 
a3 | So 
au6B | Subs 
D515 9518 
9562 9566 
9609 9614 
m3 | Se 
70 70 

9750 | 9754 
eNtsD) 9800 
oe 9845 
988 9890 
9950 9934 
9974 9978 


6 


7451 
7528 
7604 
7679 
7752 


(a2 
7896 
7966 
$035 
$102 


$169 
5235 
8299 
8363 
BUG 


BUSS 
8549 
8609 
8669 
8727 


$785 
Sse 
6899 
S954 
9009 


9063 
ouLy 
9170 
9222 
9274 


9325 
9375 
9425 
allel 
9523 


Ja tL 
9619 
9666 
oN, 
ain 


9805 


9850 
9894, 
959 
9983 


| 
| 
| 


(eee 0 em ene ere te 1b Se ers 


‘ 5 
7435 | 744 
(543 1520 
Poet ue (OoT 
7664 7672 
ee 7745 


. 
1359 
7536 


7686 
7760 


7832 | 


7903 
1305 
SOUL 
8109 


8176 
S21 
$306 
&370 
SUZ2 


84g 
8555 
8615 


8675 
$733 


8791 
SSUus 
S904 
960 


9015 | 


9069 
9122 
DLS 
Geel. 
Seas | 


F330 
9380 
9430 
9479 
Ie 


9576 
9624 
9671 
OT 
9763 


9809 
98544 
9899 
9943 
9987 





